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(54) POLYMER ELECTROLYTE, POLYMER ELECTROLYTE MEMBRANE USING FT. MEMBRANE 
ELECTRODE COMPLEX, AND POLYMER ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polymer electrolyte satisfying both high proton 
conductivity and economized fuel crossover, and a member using the electrolyte. 
SOLUTION: This electrolyte is formed by mixing a proton conductivity polymer (A) and a polymer 
(B) different from the polymer (A), and characterized in that a ratio of an amount of non-freezing 
water in the electrolyte expressed by a mathematical formula (SI): (ratio of amount of non-freezing 
water)=(amount of non-freezing water)/(amount of low melting point water + amount of non- 
freezing water)x100 (%) is >40 wt% and <100 wt%. A polymer electrolyte fuel cell with a high output 
and high energy density can be obtained by using this electrolyte. 
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0 (%) (S2) 

[if ^^5] 
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h "9 . mmm'^^'^v 3 t'^mmt^m^tix^^h » 

[0003] 

m^l'WMMmmmnm (Polymer Electrolyte Fuel Cel 

1 ) iza^^xii. ym^Q'x^mmt-tmmm^^mrmmfmm mr. pefc 
t tmtt^m h ) jn tx. }£mM-kmimm^mmmmn:M 
vm'^fixx^h. mmmw^M. mk<^T>iB.Fc\,z&.Kx^Mm'^i>cr)a>. w 
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:^\Mmmth^o) t. mm^zmm^t^mKm^t^j:h^nmmtt'i^m]S.^tix 

mxKmixrxjhytmi-i^t. m^nm^mzimL. rnhy{±ft^^^«ii« 
^kmmtt, ;i<r>i:iiib. ry-K«ffiW4. m^5#i4. r^vyim 

v-v9Mcommmx\ mji-i'm%mt^^mmLx^tzy'uhyt. mmmm^i^imt 

X^fzmFft^^K}BLX7Ki^m-l. ^cotzib. )^V~¥mmizt5\^Xl±. :^'xmi^ 
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*Il#^!±}m^^2 0 0 2/9122 S^Wm 
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[00 2 1] 
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*%mTT-$) -g.it j^^'i^^^T'S) D . 5 0 Si%J2Lb 9 9.9 fiM%lilT"C^^ I. i ^: *U 0 
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[0 0 2 2] 
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*u o^ff* t< . 3 o%jjui 1 0 oxm^m ^i,zMt u\ 

[0028] 

^MiM^^f (DSC) mi^zx'osi'b^hcob't^. t^xh-h. n%^%mm2Q'c<7) 

-{f-C«#IR^Tl^*tT/&»'^. 35>'^*^ti6S* (Gp) ^a!lSt-Cfel.T;k5-f3-h$ 

fifzr)v^--^j^mmwMmfm^^zxiix^') yru^m. x^ hmm^K^^tm 
rmmfm^^^M^MA (gw) mmt. m.-hi,zDscmmmmth. mmmru 

^^yJ.ii.mi§.t^^-3 0°CtX10'C/^COmmXi%Sili:i^. 0. 3'C/^X5°Ct 

xmsrL. zm&ucoDscmmi}-^Tmm^ ( n 1 ) srfigoT^NVi-i^^Mwf ^ 

. IM (n2) &ffi'?Tmi(7j<MWf c&*J6. ^*i)-$3{)^'^^t?I<^i:-C. ^«7J< 
fiWnf ^«a^>l,^i:3&^t:-#i. CiC^ (n3) 3 o 
[0 0 2 9] 

mil 



[0030] 
[iC2] 
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Wnf = W,-Wf-Wjc (n3) 

[0032] 

wf . wf c. ^Rnihiimu±mmfA<^^mmfz^ff^ymmmx%^ 

TO{i^^';^:J'*^ol!lu^C•C^>S, ^fe. D SCilSmi^^WMSm^^t-^hS^r 

^mmmm^<^mn ( g d > ^sust^. ig^gm** (m){j m=Gd-Gp 

fc-ri.„ (Wt) {i Wt= (Gw-Gd) /m fc-fl.. 

[0033] 

D S CS!lSiOKt3±l/f^fr{4TIBc7)J: a ti-fl. , 
[0034] 

DSCga:TA Instruments»" DSC QlOO" 
T-^JPISa: TRC-THADAP-DSC" 

mmmm-. - 5 o'c-s-c 

^^S: 0. 3'C/^^ 

as • itiRlE : 7Mh^. ( 0 . 0"C. WmWAl 9. 7 c a 1 /g ) 
[0035] 

ifzMzT=-^ym<o&immit. m^'¥-mmM<o-tmmmi. m^mmm 

*^BBcoE^«fl?«{4. r n h ymrnm^ 'J V- ( A ) ^ . ( A ) {iM=Sr h m^^^ ( 
B) *>'?It'9-^-:>T5rl.lS^J-^«)»«-Cfe'5. (B) *^'ra ( 

^mm^'t. ny'uhymmtimm^''o::i.t~^-^-m±-rhztti^x'^ t t^i 

[0036] 

mz. r^hyimm^u-?- (a) i^z-^^^x^jim-t^. 

ravym^^'J^- (A) {±>^-7;^^^*r^^y^E«tt^K!;v-T■^)-5•ci#^^° 

[0037] 

-(pcr,r}v^)imiiX'(f/ttziiT)v^uym<7)7m(D±m^tfzii-^u^^y'ymB'f-i^z 

-coitmittxii. ^7^^y (f^^ryaM) . 7^5:ty mm'f^m) tsxv^r 
^rxivy\m'&Ai'}^~(r>mmm ( 1 ) x-m-^tifix'^h. 

[0038] 
Ut2 ] 
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[0040] 

g^A°-7;l'^nmc07-n h y^tt;if U § ^> W^-fl. . 

[004 1] 

[0042] 

1.0 7.;i/7}^yM45^ ( f 1 ) T-m$^il.«. x;w;^y-f 5 KStise ( f 2 ) T- 

t^ymmi^ if 4) x-m^tihrn. v ywmt^ ( f 5 ) ttzu ( f e ) ■casiii.s 
. ;»;u#'ySia{4^ ( f 7 ) Til§:h.l.*^Ki*-ri., :iix^(7)m:'$>l^i^T 

[0043] 



lit3] 
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— 0-^-OH {f5) 
OH 
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— O-S-OH iiS) 
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[0044] 
[0 04 5] 

m:M^WC**W»J-rs (E-li5j;t/E-2) « 
[0046] 

(E- 1 ) i^~)vm-^m=ty^~pi^n!^tim'^'^. mtar^^jm. ^f^vm 
. \i-)]^MMm. \i'-)\^^jvt^ym. rviuxfut^ym. xi-]yyx)ut^ym. vi^^ 
yM. 2-r^'J;^7SH-2-^^;^7°aA°y;^;^:^^yi^. x;i/d^rntvi/ T 

yffis^^i. h'-)vm^my^-t T-:^ymmm\^=^y'^-^^M-^^^ti 

f-;K (^^) r^U;l^^ (2-xf-;W) (^^) U/PSb'ri^^K 

^) T^^U/kSt^yv^/K (^^) T;?';;l^K2-fcb'n^i^xf-;l'^ii'0 (^^) Ti? 

H\ N, N-i>X^;l/7i?U;U75K. N-7^ U n^;l^^:;l^* 'J N-^^/l/7^U 
;W7S h'^rfc'co (^:?) 7:? !;;1'75 Vmt-^. N-7x:i;P^P^ 5 h\ N-^^i^' 

[0 04 7] 

* !^ . 7-^ ytt* & ft/i V ^ f::i;t^S-^^^ /-^-^^hni^ixh 7-:t ^ttS 

ffl-C-|= 01J&#if-l. t . t^Xt^ymmcomXii. mm Polymer Prep 
rints, Japan, 51, 750 (2002) m^ZWMcOlf&l^zX'yX 

^mx'hi. vy^cmnt. mmhYxi^'^)vm^:^tn^(^vym3^x7-j\^ 
mzX'oX'^mx'hh. Afv^r^ymmxii. mufrii^^jvm'hvvj^i^Tfi^ji^ 

mittim'pmitti::t^zX'ox-^mx%i>. ^mmcDrnxa. mni^\^^^ 

iy;m^^'tmj^^mM:r.:;^y-MUzX^xm^Xh^. x^ut^ymmr^xthij 

mt ixit. mtimm^2 - 1 e 1 2 e-t^m-sv^timw 2 - 2 0 s 3 2 2-^^fg 
mi>zsdMcoijmi)^{^m-chi. M:m}>,zii.. mtit. m^^i^^axit^jvi.mco^^^yy 

itmtyl<.^^mM'P't^^'oX)Vt^ym(^Xd^j:x;]^t^y'm\bRf^^-tt: 0 . 

%mm^X'm-th ^t^zX^ yitth ; t t/^X-^ t , y-fCIiJfc^s^^^ 

^x/k^y-fc-ri, i><DXhfimmzmm.\ifj:< . imxmzh^m.immm'km'mh ^ 

t t^X'% h „ * fc0^Jx.{fx4^^i/X -SiS^^^CO^^-^tCJi J. Electroc 
hem. Soc. , Vol.143, No. 9, 2 7 9 5-279 9(1 996 

) \zimny^'m,zX->x-X}Vi!:sy\t-^h^):.-h^x:%h. z.Kt^aynm.zi.'Om'Tt'^^y^ 
}\'^^y\\.'fh^-^\,z\t. X)Vit^y\\jr>%-^\-<^i7.ii\'it^y^\aym^^. KWi^^W^K 

\tx}VTtsymmt xjut^yr s vm^Km^^^ijmizx^x^mx'hi. 

[0048] 



(10) 



^^2005-19055 (P2005-19055A) 



, /^y^xy;:^'; (^^J') T^UWb. i^'^y^xU;^U b-zl^jJ^'J 

T^UP'-b=^t"i^ (^^) T^U^t-^xXxyV-^-fb-^fe. i^b^^y-lfy. i^'f:! 

[0049] 

[0050] 

ffl-ri. , -wm^zm onm^mmmA o~i o ox:<7wmm'mwmmxh 

[00 5 1 ] 
[0052] 
[00 53] 

[00 54] 

^Lx^^hh\^mm^i'ii->xmmzMM-fh, mk^~)VY\i 
. mm. mx. -fe^s-y^;^. ^m^xw!f^Kx\^hi>K %m.-^<ryi^\im-mzm. 
mmMtm\-^^i\-. wmmm^fdnivxiimn^fih. 'm\,z%^xm\z-^(7^w 

mM.^mm^tiht\ ~^~~:rv^m\zuixtm^i\xn^^ith. m.'^m.\.z%^ 

itfi-^ tJt 0 . mzimM.-^'iUzm.'^-thWk-^'^m-h-ym.hh'o o t . yem^(D^ 

rmr) mMthm^-mx-h^. mm^^m^izn. mmr&i^^^'^ ^z^i^i 
. mmm^j:^^Lm+^wiM'rx6 0'c-'2oox:<Dm.txmi^x'^<^^ifi. ^^h*. 

[0 0 5 5] 

( E - 2 ) r-^ytta^w LMHz^^m^:^-tm^^ 
mi^z^^mmi-hm^^ mT^mmm^^bimt^m^m^) xh->xr^ 
^ytt«$r^r-t«.tco'C*)S„ 

[00 56] 
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[0 0 5 7] 
[0 0 58] 

=5r®1t* t LTJij*; ( g 1) xm^fi^:^m^-)vm. ^ ( g 2 ) f 

5^ ( g 3 ) X-mtihi-itm. ^ ( g 4 ) 5»; ( g 5 ) T^Sii 

|,*X7^y:t=^i/h'* (sSicf. Ri {ilfiffcO^tMX^a-r, ) . 5^ ( g 6 ) T^^ill. 

t^xt^ym:^^^^-)^^ {^^. R2 {iim^r^K^^-r. ) . ^ (g7) •es^^ii.x 

XT;^S. (g8) Tll§tll.r5 K« R3 {4 Hi^O^S* Sr^-f. ) . ^ ( 

g 9 ) T-H^tLl,^ 5 HSfc iVst ( g 1 0 ) xm^fitTi-^xyr^y^ (^4^. R^ is 

[0 0 5 9] 
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o 9 
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^N— (99) 
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[0061] 
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iit9} 



(14) 



#^2005-19055 (P2005-19055A) 



O 

_Zi_|_z2_s 
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6 

— t-c-z^-o 
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[0071] 
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(Z2-14) -CS^StLS^IiS-C^il.. ^ix?>(jm$^iTv^ri>j:v^. ^:^i^>® 

tt^f ( Z 2 - 7 ) ( Z 2 - 1 4 ) T^§fLl,^rt8*{4. 

i.f^j6t:iif 1 < , :^mMm^^^mmMz 2 ^ tr^ (Z2-7)~^(Z2- 
1 4 ) ■r-s^§ni>*isc7)d *>ii'-^< 1 1 1 gi(^^^-ri> - 1 tmt u\ ^{Z2- 
7 ) ( z 2 - 1 4 ) x'^.^ti^^mm^xi>mhMt u^coit^ ( z 2 - s ) -ctp 

[0073] 

[^bio] 



— (Pl-D 

(P1-2) 

— (P1.3) 

— (P1-4) 
{P1-5) 



(P1-6) 



Z^-C-Z2-0-Z2-0 {PI -7) 

6 



Z^-S-Z2-0-z2-0 (P1-8) 

6 



-2^-^-z2-0-Z2-0 (P1-9) 
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[0 0 74] 



5t (p 1-4) ioxx/^ {pi-9) izmw 'c^-^fih^mM(r>mL^^mtbx 
It. ^i-ivm. xf-;«, rntv«. ^yrot;i^. i^^u^y^ivm. -y^u^^ 
=y)vm. y;W4^VP-;«. \L=~)vm. T'J;p*. Ky-jjvm. 7i-;P*. -fy^ivm. 

[0 0 7 5] 

[00 76] 

'^miUilW t-^t-^tlijmimtlf Joumal of Membrane S 
cience, 197(2002) 231-242 \,ZtmJfihh. 
[0077] 

m'if^umTT-^y'miMx-ttiimz-yx^xmimfxmm-h t . ^mmm"^ 

=f^ff)^sX-ji-syWM<nMX\i. Mlli. Polymer Preprints, Jap 

an, 51, 750 (2002) m\,ztm<Dmi\.zi.-yx^m:hh . ^m^^ 



(16) 



^1^2005-19055 (P2005-19055A) 



;krf^y^«&»A-ri.*ffifc Lxii. fztnmmv2-i e 1 2 e^^mh^^^imm 
- 2 0 8 3 2 2^-;^mmzmm<7)ijmm^tix\^^&. mmizn. mm. 

fz O . mm^mm^X-m-fh ^UZX^ y^^ctt t PX^ t , y 

mmm^:mm^i ^ t t^x^ t . ^ mm^zx 0 ^^li^^if ^ >"fk-r § *i 
hx/i^^i^yrs mkmi^^h-m\,zx-^x^mx'hh. 

[0078] 
[007 9 ] 

immm'if=FnM'mt . 7°n b WE^tt^- U ( a ) i: . ( A ) a^^r I. ft^^^ ( 

B) tmt^^'yx^j:hm^%m'S.x'hho ^mmza^^x. rnbyfE^tt^u-?- 

(A) (A) ^:{iM=5r-S.^*i^(B)*sMl:'3^'?T^rl.i:V^3(^{i. (A) (B 
) tm'm.mzihi-^zm.t'0^-)X\^ttl^. ttl\t (A) t (B) ^J^^WtdlOO/xmKt 

±c7)-9-^xcoffl^«jt^ffi'^TOftt'}^-oTv^i,mHrj)^„ (A) k 
mzibi-i^zify.t^^'^x^^htiK ttziiWAmizi 0 0 jjim\:x±.<D-^A xff^m'^nmm'k 
ix4>-f t^^-ox^^h^b <;mmn-^=t'm^<^mwmmmf<zx ->x^m:h 

OK^^yi^-fX*^tof^«7)lOOffl4i9 0ffliyji3&^10 0A£m*?S(;0%^(i. (A) i: 

(B) ifmt^^'>x\^^bmrtt, ^^mmmzh^^x. m^awm^w^L^ 
t<-th fzMzm^m'»m'm&-tt ^ t ^x^ t , 

[0080] 

(A) t (B) j&sMtO-^oTV^SJ^Ji. (B) i:<7)ffiSf^ffl(:J;oT (A) c?)^0 

[0081] _ 

*^BJi7)ft^H^mS?fit:*3V^T. |trfSrohyfE»tt*°U-7- (A) irlJia^^ (B) 

mm^z^-^zWit'o^'^x^^h zb-bmm9^:^yt-}^~mmzmznt lv^ 

. (A) t (B) y&i^W^tli^-tdfttO^-^TV^I^m^-fcfi (A) ( B ) 

1 p.mi:)±m^ xm'jfwmkWihi'^zif^ 1 0 ^-^ r v ^ i> ^^Et- -3^ ( a ) t ( b 
) /&^"ii«Bi}t;:%-i=iit 0-^-5 -cv^i, ^tffm&\m'^^-m^<^nr}-^mm\.zi. 
x-^^xhh. n=fmmzx'<)Wi^^mmm'm\.. wmjmux%tsi\^^ 
iiXxf^wm<r> h'^ A y^A Xi^Mmr> 1 0 offitf 9 ^m)±i^ 1 /X m^M^o^-^ 

{4. (A) fc (B) 3i)^||«Wfci^-WMt'9^-?TV^|.fcfrJWrtS, m^^SSMt^t^fc 

\^x . m^w^m-k-m\.'^^<^htz^\zmi-%m.-m'Km:th ^ h , 

[0082] 

(A) i: (B) ji^ll^Wt^i^-t^MtO-^-^^^fc^rJim^iOlS^H^ifoL^J+^t::^)^ 
[0083] 

(A) t (B) tmmmzi^-i,zut^^'y^zm^kmtzib<7)i}mtixii (a) . ( 
B) <7)o-h'>^j:<th\>^-ftii}^ijmmi^ {=ty'?~ttzm'j^'^~) o^mtcTM 

[00 84] 
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mzmm r (a) tim^xm^"-^ (b) j iz':>\-^xmmmii. ^^^^ (b) {4. 

xr-mx'$)h^tmjtu\ T-mThiti±. m^T-mmMm4 0'Cff)ioM^^y 
~)i7mm^z8mmmmLfzm. imTrmt. rm^^i^mm^fiinjff- (b) cr,m^ 
. ^^'f-VMMW.-^mz^ttLim^i- (B) ff)&<D5m&%iiiTxhiztmMti 

mamcomAizMixhmixm . -mm^i, 

[008 5 ] 

m-^l" (B) ttTM^iW^OMfcLTtt. *°U-^SH\ ^KUrSK. :^'>J^U:^y. 

i^ti^^. ^mii:itihizm^^ti:^h<7)Xii^j:\'\ ttim.^<7)m^^ (B) 
mLX^*^th^j:^\ 
[0 0 86] 

tfz. (B) i;t-Ca^tf]S^^^&fflV^|,ii;*«Ll\ i^O*^. rnhyg 

[0 0 873 

:^^mi>zm^xmmtit. ^t^mmmx$)'oxijmMmj:mmxh'yxhx^\ 
tcfci^T^t tt. mm^zM txm'mmizTmti:^mttzm(r)'mtizth :i t ^s^-r 

[0088] 

^j:m^i'wmM mo. ig) ^M^m^tt^f^. 4 0'cx2 4mMmMtxm 

70'c. Aommtmi-i. rbv\>T<yi?a»riSS (No. 2) ?:fflv^Trj^s:tT-3 , 

pm^zi 0 oi§mMm-mmxn&tmmm^i. -^-^mmmMmzmia^ 

[0 0 89] 

ym^mntti ^ t xmmm^^t-ti ^ t ij^x^ h . 

[00 90] 

ym^mmh^hzbxm-mi-t-rh:ibm^h. 

[00 9 1] 
[00 92] 

^mym=^ (b) i:fflv^i,:KU'>i/r{43tigm±io-^yi^T:^-h4^v:{43Wigm± 

[0 0 9 3] 

mU<^m^ ( B ) icfflV^S h-:i;kM^«S^^^ t LX\i. #i t<tt ^ ) U/W 
li^^^t^. (^^) T^j^j/i^Sx^-zK (^^) T^y;i^^rat7k. (^:J')r^y;w 

) T9 ^)))^y'J)V. {y<9)r^ '})Vm2 - b b'ndr>-x^;l/^ fcT) ( ^ ^ ) T ^ 
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xf-i/y^-y3-;i/x (^^') r^"Ji/-b, rnb°py^'-U3-;i/i>" (^^J') r^ui^ 

;l^7°n/N°y>y T^VU-h. 'O'^xijXU h-^Urh^ Ti^Ul/- 

i/><y^xU^UN-;WJKU i^^) r^V\y~ht/:m (^^) T^'U/V'^xXt 

. 7x-P'yb'XVl^>f SH. P, p' -^^v-b'X (7x-;P-N-V^-f SK) ^if 
[0094] 

mzm^'f (B) t;fflv^§x4?=sfi-^«^JH^*«s«^i:tr{i. b'x7xy-;i^AMx 

^^i^mm. Th7^^;l/b'X7xy-;I^AMX;K^>'1Sli. rb77'n^b'::<.7xy- 
;l/AMx;if^^ffl|g. bX7xy-;l/FSX;Kdri/M. r ^7^^/^K■X7xy-;^F 
Mxd^-^MSIs, bj?.7xy-;l/SSxd^=¥>'{SII. ^b^^^;Ub-X7xy-;i/SSx 
^K^Jfv-itli. bx7xy-;i^AFMxd^°df^^MJ§tv b^7xy-;i^zMx;ifdf.^^ll^ f 
X7xy->P7;l'^^ySx^dfi^1iJil. b'7xy>-;PMx;K^j^1ili. ■rb7P<^;Pb' 

7xy-/WMx;K#i/TO. ■^7:?^yi^':t-;WSX;K^>'1iJjM. bX7x/^>'X^y 

-;^7;^^^'yax;^°=5^:l/^f||^ S/i^^o'^y^J'i^'xyMx^^^Sf i^Mli. bU7x/-;W 
;><^y§yx;K^ixS[||, ^7x:::n-;kx^ySx;K^v'Mll^rfcWtf '^ixS. ^ 

[0095] 

mm^=f ( B ) ^zm^^mmsmm^^co i o-c'S>i.^;i^^v^y yo^nf y{±y 7 

-Mse ( d i ) Tiik^tmt^mi5XX/rm--m: ( d 2 ) -C^SixS^C^W^^j^r^P 
5&>ii,S{m-g.ii'^^r < i; i. 1 m<^'it-^X'h^ . 
[0096] 

[^bi 1] 



[0097] 

m.m^tiX\^Xh X^^^rV-im. bbn^fv*. MmStiTV^TtJ;v^r/k 
j; t/V ^ n ii>S{f tifcimS^^ t . ^j:m^-:> J i - J e d *>i!'^^ < i: 1 1 o{4 

mm-$tix\.^xi>x\-^Tiyu^iymt5XW^'adrymii-^i^MiftirMmm^mt. 
~j6 mm^tix\m>x^^rji'^jm. mm^tix\,^xi^ 



J3 



j2-si-Q-SI-j5 (d2) 
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/t'S. 3, 3, 3-hy7nn7°oh'";WS^i:c7)yNn^'y-ffe;T;P^;I/Ss r-^""'Ji^H^ 
J/rntr;!^. /3 - (3, 4-x^^i/i^:?nA.df xf-;P»55ri:«Ox;K^v'a#^ 

Ti^tv^ry-;^^. tKo^i^s. ^b^v-s. xb^i/S, ^h^v-xh^i/S^H' 

[00 98] 
[0099] 

tfix\^xmhm.\iyj:^\ ^/ofctt. ^^^tLx\m^x'h'oxhB:<. ttzmm 
mt Lxm-thM.t-^h\mt b\-^i>(r>xht. 

[0 100] 

^cr)M:i^mbLXl,i. x.fy'J^Ji'M. :^i'Uym. xf-i^y*, 7°Dfi/y*, y'Sy 

. Ji-y-J^ium. 'fii}y'J'{)vm. ^yf:^y'J^fm. ¥f:^yi^^)U&. ^-^-^ 
i^xyi^M^psij cfciTFia^ ( g r 1 ) ~ ( g r 9 ) xmix^m 

[0101] 
[^bl2]: 
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— CHaCHz-n; )^CH2CH2— ferl) 



— CH2CH2-/ )>— CH2CH2— (gr2) 





— CH2CH2CH2-O-C-O-CHCH2OCH2CH3— O-C-O-CH2CH2CH2— (gr4) 



— CH2CH2CH2— NHCH2CH2NH— CH2CH2CH2— (gr9) 

[0 10 2] 
[0 1 033 

( d 1 ) feiV ( d 2 ) Tl6§^i.l.^b^^^**W=5rft^fiJi: LT{4. Th^^h 
. ;^f-;!/h>jr-feh^i/i/7y. ^f-;i^by7W^i^i/7ys ^^;PhU7>^>'^/7 

y. ^^/UbUi^nni^^y. x^;PM>^hdrj^i^5y. xf-;Ph Uxb^ri/i/^y. 
t-;l'hU>{h^>'>'9y. t':i;PhUxhdr>'i^7y. b'ci/l'h UT-feb^i^i^^y. 

S/i^^y. 7x:::;l/byr-feb^>'>'^y. r-^nn7°nh°;l^M;;'<h^v>'7y. r 
-:J'nn7°nt°;l'hUxbdfi/i/5y, r-i^'narntVPhUT-feb^xi^^y. r- 

. r-Tsyrntvi/byxb^i/S/^y. r-^^i^x^rbrntvkhu^ b^i^i^^y 
. r-;^/l^;&7"h7°nhVl/bUxb^i/i^7y. N-yS- (TSyxf-;w) -r-TSy 
7°nhvi^hU^h^i^i^5y. iS-j^Tyxf-;phuxhdfi^i^^y, ^f-;i/bU7xy 
^i/i/^y. i?na^^;WM;y ^^i^v•5y. ^nay^yUhUxhafi/i^^y. ^''U 
i/K^v-y-f;pbuy h^i^x^y. j5''Ui/K=3ri^y-f-;i'h';xhdfxi^7y, 

i/H^xX^;Pbyy h^i/x^y. a-i^'US/K^i^x^^Ph Uxh^fSyi^^y. yS- 

^■■y>'H^>'X^;Ph»jy hdrvi/^y, y3-i5''y>'K^i/xf-;kbyxb^>'>-^y. 

a - y i^7°n hVl- h y y h y . a - i?' y h'^ $/7°n tVk h y X h ^ 



-CH2-C-CH2— (gr5) 



— CH2CH2CH2— ssss— CH2CH2CH2— (grfi) 
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K i/T P tVU b U 7> ^ ^ 7 y . r - U ^ F ^ i^r n fcVI/ h U ^ h ^ i^x b ^ v 

V?(h^i^i^yy. ^-^■■UvF^a^7"f-;l'b';xb^i^i/7y. r-^^'Ji^K^i/7--^ 

7'f-;l/by^h^v'v'5y. 5-;/U>'K=Sfi^7'f-;UM'Xh=afi^S/7y. (3, 4-X 
Xi-)UhV^h^i^i^yy. (3, 4-X7K=^i/^^n^^i/;l/ 
) ;'<f-;l/hyxh^i/>-^y. /3- (3, 4-x;}f^>-i^^'n'\^i/;l') xf-;l^bU;=< b 
^v-v-^y. /3- (3, 4-x*r^i/i/:^a's^i/;l/) xf-zl/hUxh^d/i^^ys /S- 
(3, 4-X;K=^>'>'^n^^>';l') x^;Wb'j7°n;K^>'j/7y. 0- (3, 4-x;j^ 
dfi^i/i^n^^^-;!^) Xf-zWhUT-b^fi^v-^y. yS- (3, 4 -X;K^i^i^^'nA.df 

xf-;^hU^ h^i/Xh^i/i/^y, ^ - (3, 4-X;K=^$/>'^n^^i/;l') xf- 
;H.ijp{l.dr>'Xh^i/>'7y. J3- (3, 4-x4^^vi^^nA.^i/;l/) xf-;^bU7 
x/dfi^x^y, r- (3, 4-X;K^i/v-:?nA.dfi^;P) TnbVl'hU;'^ h^i^i^^y 
. r- (3, 4-X;tf^i^ix^nA.dfi<.;^) 7'ntVl^byxh^xi^7y. ^- (3, 4 
-x^dri^i/i^n^^^-yP) y'i'/VhV^h^^'i^yy. (3, 4-x*^^xi/^o 
^=3fi^;l^) 7'^;l/hyxhdf 1^x9^5: J:"<7)bUT;^3^i^>'7y. h'JTi^/pjj-^S^i^ 
9 y . t {± b y 7 X y ^ ^ 7 y « (i-ec^ JP7i<^8«i*3 x x/ 'J^ f-;p i-'^ h ^ 

yy. yx.—)V^-i-)V'J>^h^iy'yyy. i^'^^^l/i^'xb^v'i^^y. 7x-7W;'<-^/l'v' 
xh^i^i^^y. r-ynn7°ntVMf-;l/>^X h^i/i^^y. r-^'onrntVM-f- 
/Pi/'Xh^r^i/^y, i^y^yki^T-bh^vi^^y. r U^l':^^i^7°ntVM^ 
)Vi/>^V^>'>'yy. r-;<^^5'U^l^:t^v'7°ntVM^;Ui/xb^S/v'5y, r-;</l^ 
;if7°brnt;P^^;l'j^';'< b^^-i^^y. r-^)Viirvrx2\::)V^^}Vi/3LV^Wyy 
y. r-r$y7'ne;Mf-;i'>''^N^>';^9y. x^u;PhU^ h^xx^ys ^^.-^u 
/PhUxh^v-v-^y. r-TSyTnhVMf-zl^i^'xb^irJ/ix^y, yf-;Hi":^;W>>'y 

h^^/^-^y. y^/wt-yi-s/xb^i^s/^y. ^^'Ui^F^s/^f-zM-f/k^y b^yy 

9y. y^Ji^Y^'y^f-JV^i-JVi^^V^-yi^yy . a-^'Ui^F^>-xf-;Mf-;l/i>'^ 
h^i/i^^y. «-/'Ji^F^i^xf-;Mf-;l^i^'Xh^xj^7y. y3-/'J i^F^v-x-f- 
ZM^/kx^ h^^xv-^y. jS-^^Ui^h'^i^x^;l^^^;Pi/'xFdfi/i/5y. a-/U 
i/l<=^i/T^bV^yf-;^J^'y b^S/>-9y. a-i/"Ui/K=3f5/7°PtVMf-;Wv'"Xhdfi/ 

i^^y. yS-i^'Ui/F^yrntvi/yf-zi/i^x h^^v^y. yS-i?"'jyK^i/7°phvi/ 
y-f/l/i/xF^vi/^y, r-i^"UyF^i^7°nt7Mf-;Pi^'y h^i/y^y. r-^^^'U 
v'7°n tVk;'<-f ;I/xx b^S/ v7 y^ r U >- F^yrn tVMf-;ki>"7°a*°^ 

i^y^y. r-i5^uyK^y7°nhvM^;i^i^'7>=^yy7y. r-^'""'jyH^i^7°nb° 
;M h ^ i^x b ^ y 7 y . r - U i^. F ^ i^rn bvi^^ i-jv-Jy :i.J^yyyy 
. r-if'Ui^K^yTnbVM^zl^^'r-feb^i^S^^y. r-^'Ui^b'^i^rntr/I^xf- 
/l-yy b^ys/^y^ r-i^'J>'H^y7°nb°;l/X^;Pi;xh^i^y7y. r-^J^y^^F 

^y7°nbVl/b"r:;i/y^ b^f yy^y. r-i^^Uy K^y7°nbVWf:i;l/yxb^yy7 

y. r-^"'jyH^y7°nbvw7x-/i/yy b^yy^y. r-^"uyH^y7°nbvw7 
x::l;^yx^^yy9y. ^SrHcoyr^i^n^afyy^y. yy^y^yyyyifzi,iyTy 
;U3j-^yy7^*;^di-efiOJD*45-P!H!l. b'x (hUi^nnyiJ;!/) ^^y, 1, 2-b' 
X (bUi?nnyU;U) x:?y. 1, 4 -b';^ ( h U^^nnyUzl^) y^J'y. 1, 6-b' 
(bU^nnyy;!/) ^=5f-9-y. 1, 8-b';^ ( b Ui?nny ^y. 1, 2 
-bx ( fyy h^yyij;!^) x^u-y. i, 2-b'x ( byxhdfyyy;k) xf-yy 
. b'x (huy h^yyu;^) y^^'y. i, 2-b'x ( hu^f^yyu/i-) x^y. i 
, 4-b'x ( hu^h^yyu;^) 7'^y. i, 6-bx ( huy b^yyu/k) ^^-^ 
y. 1, 8-b'x (h'j^h^yyu/k) :ty^y. fx (huxh^yyu;k) y^y 
. 1, 2-b'x ( hUxb^yy'j;P) x^y. i, 4-b'x ( huxb^yyj/w) 7" 
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^y. 1 , 6-tX (b>JXb^i^i/U;P) 1, 8-b'X ( hl/xb^i^i/y 

;^) 3j-i?^y. i, i-t'x ( hy:^nn$/U;Mf-;t/) x-f-py, f;?. ( hU^b^v- 
-1. T-^^'^i^'xy. t'x ( bUxh^i/i^U/i-) -i, T-^^'^i^'xy 
, f";?. [3- ( hU^h^i/^-U^P) 7°nhVH xb^X/U^-f b'X [3- ( h'JX 
^^i^J/U;^) rnbVP] [3 - (hU^b^i/i/U;l/) rnb 

/l-] iS*. fx [3- (bUxh^i/>-U;U) rntvH h'x[3- {hU^h^ 
i^'^VfV) rnt;H TSy. fx [3- (bUxh^S^i^U;P) rnf;l^] TSy. N 
, N' -fx [3- (h'J^h=^i^i^u;i^) 7°nf;H x^i^yj^'rsy. n, n' -f 
X [3- ouxh^i^i^u/i-) ruh'fvi x.^vy-Jr^yts:)£X'hi>. 

[0 104] 

IM;i/;{7V^°Ui^a^Hfya. rnhyf5#ttc^ffi]±. rahyfeStt^U^-fccTJffl-^ 
ttwjS;(,^^>.T-^ytta^*-ri. i fc ^ -g. » r-^ymt Lx\xx)vt^ ymm. fi 
}Vif-^y^mi.v^it^7.ii^y^Wfm iii^>(7)r-^ytt«{i2am±SrPiB#(; 

t,fih%^t^hh. ^(mts:r-iiy'&m:-^h^)^ii Jif^^) i^xi^^yk>mth t 

[0105] 

r-ytym^-^th^ji'^'y^^'J i^u^^ya. r-y^ymttzmm^ii^^T-y^- 
ymtr^^'yyyit-^^-^^l <r i:-c§ I. , T-:^ymti::mm^tiftT-^ 
ymt:^w^^yit-^t Lxim^j:i>ff)i: Lxmtif. ( c d ~ ( c 9 

[0 106] 
[^kl 3] 
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[0 107] . 

] 

^i«s^o;;^ti±^ (c4) %fzx^ j-mz(^mm 

^xi7.^'-)^-m^m^rfX%%<r>^xM^ ( c 1 ) co-ft-^*»mff^ tv^. 

[0 108] 
[0 10 9] 

m-h^t\zi.-^ xnymm<^n.-^\ ^ ^ ^ y b xi-mh ^ t l. . Jn7ic^tc:|^ L 

yyyi\:-^mkmmm^ifzm^ziiW7icm^'€d ^tis^mt trzmmtxm 

{4h;wxy. ^i-ky^t'iO^#]^K-fbKS. N, N->>■^^;^^;^i.r5 N, N- 
v■■^f-/^r■fer5 H\ N-^f-;l^b°n>J b'y. 5^'YUi^Vy. i^'^f-;^;^;W 

t^^i^Y^xt'mmmif^tih. ntn^mMit. mi>zmtx2mj±m-^mmt 
ixmm-tt^tmmx'hh. tfiEmzmtxt^i^mm^imL. ^^^^z^mm 
^y'j:i:<Dmmiib^tiMzmmuii>zii\m-tt n t mmx'$>^ l. ^fmmmt h 

fz^[zMAimimimmT\,z-f\-fX'^o H k i «rigTfcl. o 
[0 110] 

tfz. mm^^ (B) m^^^mmmm=FbLxii.^^-T. i^ji^^-r. r 

X% t o 

[0111] 

immm'^'f-nMmzii\^x. ffiaroNy^^tt^u-?- (a) tmrn^^f (b) 

cO«Jt*{i. a*J:bT-0. 0 5iJi_h. 2 0mT*WtV\ ^Ojrb^^^O . 0 5*?ic7) 
[0 112] 
[0 113] 

(A) *> ilfMISa^^^ ( B ) c7)d^cDi!'^=^<i:ilo4fd«c7)|irlE* (^/^ 
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[0 114] 

mm^mxvmmtiumTit. tztm. mm^'futtzity ^ )lJ^±^m'M^J::3~ 
N, N-i>'^f-;U;}^;kA75 b\ N-^f-;I/-2-b°nU K^. i>";><^;l/X;l'7^^i/K. 
3_;^:£yxf-;i/x-T;i-^<^r;i'^i/yi!''"u 3-71-^ yT;p^;Px— r;p. 

[0115] 

[0 116] 
[0 117] 

m-M. m3'^2ooonm(^i^a)ifim,zm^ixh, mm^^'f^<^MM^%t 
(:{43 Atm J: m^mmt i< . m.mm-^t y)m/mco{tti±.c^tiMzii2 o o 

Oumim^' ^tm^t IW mmcOX nU t V ^KHJA 5 // m~ l O O O mT-$> i> « 
[0 118] 

mz. mir^hymm^o-?- (a) isfriai^^j-^ (b) ^ii^t-c*^Bj<7)S^^:f 

[0 119] 
[0 120] 

m2o^iS{4. rnbyfE^tt^uv- (A) ttim^ (B) i)^^K:mi>z. mm^ 

So 

[0 12 1] 

tfz. ^^m<^-M^mMmmm-^mi>z. mm<^m^it-^mzim^ti^'^mL 
^mh^^^immmff)mm\^. :^m(^mi>zKi^j:\,^mmm'htnmm't^ n 

bt^X%t. 
[0 122] 

^wm'm^^mM'm^(^r=~^y'mmmi. rn b yim^m^imnvn-ivym 

m'&.<^M.f'hQ ■ 1~5. Ouimo \ / sX%hZti:imtL<. ^loi<zntL<\i. 0 
. 5-3. Smmol/sXhh.T-ty^mmm^O. Immo 1/g iOfi^'^fc. 
rn>yf^^3!)W^I.*Il^*^"fe'9. t^c7-^ytta^»5. Ommol/gj;D 

-M^^k-m=f-nmmmmmzmmthmz. +4i->5r»^ nx^wN-ow$ijfc it/ 
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[012 3 ] 
[0 124] 

ixm-timz+^^j:uK}vvhtnimzumii^j:^^tiK 2 5°az}5\^x i oms/c 

mOlX'hhlbifiX'omK. S^>t=»^t<{i3 0mS/cmJiLh. Mhmi< ^ 
54 6 0 m S/c mJjLtT'S)!. . 1 0 m S/c m*?iT'S>S i: . lS:}H^®S«SM«l!!fc 

[0125] 

mAij-'h. 2 ort-fcv^T 1 u^^^j-ivymm^n^^xm^hfz^^mM^ux^- 

l20nmo\/cm-^mX'hh:ibmtU^. i OiSff* t<(41 0 0 n 

;?nX5j--^^-«0TPMi: tT{4. Onmo l/cm ■ ^*^ftijff* tV^*^. ffifflClffiV^ 

mo 1 /cm • ^X'hh. 
[0 12 6] 

c^fitzm^nrnmitm^ziih^mmfim u\ 

[0127] 

^imM<nmm±mzm&^fi^h<^x'\ifs< . mm.mm.i^'t^ {,(nm\t Lxmf 
htihtK w^iiHzmmmiLhfz^^'^^d^mm^th^^mtimt 
L\\ mm<msLhtim^'^^m-h-m<mkLx\t. ythuv^yy^-m. 
it^x-^yi-yi/i]. --Yfv^^yi-m. ^t-^-'Ja^yvm. I'-f-m. ^^f-m& 

tpii-^m-fh^hifiX'^t. 
[0 128] 

[0 129] 

^imMt'E:<'Kjmmm:^Lx^^hm^. ^mm^o. Q5-^5unicommxhh 

;ibmjtL<. X'ontL<\i. 0. l~l/xmiOliffl-CJ>l., M4. 

mil (SEM) =5rt-C\ aS^ffi^L/S^**^^. 2 0fflmJiff*t<{41 OOWliicO 

?Lc?)¥i^>&*'^*fe'?>-fc*^'t't. Mm(4i ooiatms'ti), tzttu. wi^mizx 

Ufl 0 0-5 0 0fflc7)?LSc7)T%&fc-6i^:*W* 
[0 130] 

Z}^7clMBIi5ti0^1t${4. 1 0-9 5 %c7)KHT'$>l. CI tv\ J; mt L< {4 

5 0-9 0%^IeH-C3[)-S. ii-C-. S|it$i:{4. ^?L»*^#«*»^>^U-7-OAi6l. 
#:«^Mtf^tO^. ^?L*W^f^mt^cW^^$ (%) TS)!.. 
[0131] 

ii>^l.S. #?L««^]«^i"mP«lit;fflV^-&%^t*3V^T{4. Illc7)j;atc. cf^A^'^TL 
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[0 132] 

^yi^^m^tx-'^^^^mxb-rhzti^-^mx'h^o ^<^m. **o^t;^u^- 

[0 13 3] 
[01 34] 

<(±. *°U>f SK (PI) . ;KUf^yT>7;l/^5^ H (PVDF) . ;KU7x:ipy 

x;i^7^ Kx;P7*y (ppss) . t°UTh^7;P*nxf-i/y (ptfe) , ^ux 
(PSF) , ;K';x-T/l^x;l.;}^y (PES) , ^fU;!?-*'^— b (PC) . ^ 
yxf-l/y (PE) . ;KUr5b'^i:\ $)l>V^(i:itL^>cO^S-^ft. ffiiO^yvfctOftfi 
-^#c (^^^f7;kpj-nrnb°^y-7>y'fbf:z>jT>^^S^*^) . ^^^z},t. y'vyY 

Kt^^ntLuh<^x-hh. 

[0 13 5] 

^^immzmM'^=f-mmmm.irh:^mmmzm^^tii>^<nxm\\ tzttit. 
m^=?-^'s.mmb Lx . mMi^<^wi.hMi:imfi> ^h^zi^) mm^<^^ 
miMmh-^j:t. m.t\^<nim^^\zttt:i!bi<zmmm^Ltz'o. m.\iz-th<^ 
i>m K. ;ifi(>t:mxht^Mmmmizmi-^ t § h\.z%mmdfi^±.Lm 
, tfi. m^=F%mmimmhh'i:y^imm^z-mLt:mzm^x'm^th. 

[0 136] 

if^m^zm^xm'^nM'&^mmmm.. m'it^nmm.'mm^mm-fi'mm 

fcll^§fLl.t«OT'{J^V>. mrts i de-by-s i d e IfjiOK^'-^ m»«S»4 

mmmm^^\^^^^^^^ --"^^ s i de-by-s i deffiiifc{4. m-c^®^ 
m^'m'm^wm-hvf^wxmmi'h^b^zi: ^^)vmm^zmm^tihtz»> 

. side-by-side fflitiOS^^«SI«Jiirffl{4rn h yfe^gPfc 
[0 137] 

S i de-by-s i d e^f jit7)-M$rll2iDj:tA"ia3fc5^-r. ia2{4. side-by 

-s i de^jg^5to*^0Hc7)ig^^^€»fiMcOM^imiaT'$>O. 113 {4. ^(Dm.r 

\3^x<D-ui^'fwmm^mx'h^. ^ioii2. ii3i=i3v^T{i. 2m<r)^)Vim^zm. 

m.Lfm^^ Lfz-bK I5]«^r side-by-sid &imx\ 3lIJ3Lhc7)Wi2r¥ffi 
:^[6]fcffi»ri.ii:t»rtlT35)S. OT^0W±2ffl^0^r;^^D«•^•C^)l., a2tcfcV^'C 

-^■CV^S„ iI2t:S^-t#?L*«^ll3i:^J^-fl)^at-m^™?«Mi:-ri>o lll3t-{4 

. 'fabmmm-i'mm^zn.^mmimLtzmz. ruvyimm\>zm^mm-^^ 
%mLx\^hi}K ^mmmx%mh^j:^\ ttz. n'^TVMmimLxruvyh^ 
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[0 138] 

side-by-side ffl}iO«^K^gP{4. t/S^f 
[0 13 9] 

[0 14 0] 
[0141] 

^#:(MEA) tLxm'if^nmmmmnzm^^^tih. 

[0 14 2] 

immm^%mm!mmii}izmhmm'j\,zmhwmmm\t. m^zm&^tih 

w^mmm's. {m\thi\^\mjcthmmmo) ^t^^zmmRm^mi-t 
h ym^z's^-tmrn^r^tiM^^d. ttzwmmti^mi¥'mw<^ 
^i>zit. ^mw'mm^m^t'^^-^m^^tx^^^^itifimxh^. nmRm 
(Iff d ^mmmmi^i&'twmti^'mx'h i , 

[0 14 3] 

^mcom^^mmmmmAmM^zaux. ^^mtbxa. mKum. 

ixmif^tii. tfz. mmnmm(ommm^-tiMm^^ts:ittimtL<. mm 
i,imzm^^fihi^(oxu^j:\^ti\ mn-£. »stts^s:*^^;fc*w* lv\ sue 
s^fc LT{±x/-#>77-y^'WW^>ii. mizimmnLti:^~t^yr^-/^tb 
xmmm~t:y^j:^mtL<m^^^tih, mwmsit. m. vf-mw itzt 
im~^^y^yv^) . r^hymmi^ {tztufrxihymm^U'?-) tm\>^z 

vyBmm^mLfz^ . Mmmm'&^^^^L^'tfz^ . m\^\mym^n>^fz^-ti<^ 
{z. m'r^^it-^w^nxhh. Ltzi^^-^x. mmmm^z. ^yti:<bhmMm-mm 

[0 144] 

imm(n>m=f-mMm!m%m<z\t. %mm\<z-^tiihmmt Lxw^m^m^ 
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[0145] 

7>/^^WkX8 8 0, 7■7-y^?^^°-;^Xl 100. 7''^>y^^N°-;l/Xl 3 0 0. ^y-/ 

i7yN-;uX2 0 0 0. y-;$?•;^4 0 0. ^■y^xyy^^y^' • 3 

-y^xy77>yi?EC. H^^L^thM* 3 1 5 0 , # 3 2 5 O^SrhWtf'^il, T-fef-b 
^79 -y^i: LT(4«M^l:^nmi^T>;{?7'9>yi!'^ri:>W^>ixS. ttz:ii-t^y'/ 
y^v9ffym\ ^m^. e-y^. n-^'x. .ifUr^Un-bU/K 7xy-;Hilii 

[0146] 

l~8 0%c7)|gHj!,i®tt<. 2 0~6 0%OlKH3t)i'§^>fc](!ftLV^« Wfimmt. 

[0147] 

[0 148] 

^-axYmzm-x^t. zzx. vmmmi>zm!mm-t^ym^^-f:im^i,z 
*3i^Ti. ^(^izmmimmt^ti^-^mxht. ^(DXd^jM^tixii. ±m 

m~t^yyyyi^mtL<m^^tii. 

[0 14 9] 

mmnmmm^^^ti^r^hy&mi^t Lxit. '^m<7)i><7)^:m^^i:ihmmxhh 
. r^hymi^bixit. -mmz. m^comt. wmfA^^mxh^tK m^m 
mwmmmm^zm^^t^i,zit. ruhymm\^±t6xji^t^y^. :^jvt^ym 

a. vymm-^£}f:coT~:tymi^'t^^V'?~mtL<m\^^tii, 7 

-ti7i-^V'?~mtL<m^^^tii. fztiif. -r^Ti^ynmcoi-y 4:ty. m^tmtm 

^mmm^m^zmmx^i. itii^cT^rvihy&mmi. mmttzmwim^mxm 
mmmm'^i>zmi^^. ^coitt. 4iv^~^:mmhh^M^WLit-tmmitmzm&^ti 

[0 150] 

^ Lv^ic7)-c^>-g.:?;^\ mmmmm^m^itzm^zTtihyimmmLxhti^th^j:^^ 
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[0151] 

[0 15 2] 

-fCfrL/KPYF) . ^-U^-y-ftf-UTy (PVDF) , *.°U^^-tf 7;^^^roh°^ 
y (FEP) . ;KUrh97;k^nxf-i/y. ;KU^^°-7;^:t^r;l/^;^b•■:^;^x-T/^ 

[0 1 53] 

xm. m-t'v-^-m-^mt. mm'^^A.fi:^v-7-m^m%'ox. 
m^^<!K7mmMf^^'^x\>^tm^xhh. oio. m-^V'?-^-^i^^^i^^t'- 

[0 154] 

wmmmi}^3!K7mmMi^ix\^hi^^. ^com^t-o. o5~-5Mmcommxh 

mm isEM) =5rt'-c. mm^:mLtimi)-^. 2omj±mL<iiioomm± 
cr>^m>^mt::t^x^. mmtioomxm^t. mmmizx-oxm^ti 

[0155] 

mmmm<^3$:7mmm(om.mi. io-9 5%<Dmmxh^ztmuu\ i. 
mt Kits 0-9 o%ff)mx'm..^^x. mmmtit. mmmm^mt^^m 
^-rii^J-?~ig^ii^^iblimmtt:i>cr>t:. wmmm^imxmLtzs^m (% 

) X$)l. 

[0 156] _ 

)^mm£^-^\rj,t. Aisv^^m. ^ixs^ysvrymoy^m^^^-^^xi^ 
^Kt>w^tm^^>:.^'^ti'^mm:m>i-mz. wm^m:^<^'^^^ 

[0 157] 

xh^. i^--^'m-m^^rxivy\mm^mxhh. %%<7^mAtx\i. ^m-^^ 
^mim')'^'-<nm-m:n-x^^f^'o . mmk^\^x-mmm^hti:}iWiihfix 

wmmizit^xizt<^j:'oxLtd. ^MzMLx. M^mmmi.zit=.domm 
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[0 158] 
[0159] 

Mmim^-^^y/^^J -?~comAhtmT5/9 5-9 Km^^^^ti^ 
« m^zm^mm«mm\mm^mmt LTfflv^i,#^tc{±. fs^m-^^y/ 

jKU V~aaj:fc^-C4 0/6 0~8 5/1 5ifint 
[0 160] 

jDtic7)»*i: ttfi. mm-^u^-m^i/zMi-hmMmkLxo. i~5o%c7) 
mmtK. 1-2 orocomt^^ ^mt. lw 

[0161] 

c^mjtLw zzxii. mm-^^'}^-mm!mim^Lt:m,z. ^com^si^jku 
-?~{zm-hmwimtmm^^x . mm-r^')'?-mmmM<7)wm]&tmmmw, t 
^nmzrrti: o^t ifix% h . ^-mwmMi. ^~\mi.^\zim 

^m-^^y}fi^-\z^'^ \^fz%, arch h . -mmii-^^y 1 1° u -^-ti ira^<^) i 

mki!b^ii?>K%h<Dx. mi,zm&^titi><DX'm^\ :^u'?-mmiimmm-^^ 
yt:B:<mix\.^^zti}^M^xh^, m.mim\>^^izii. mMmmi,z. m 
mmm-t^yt^v^-tm-^mm-^nbt/^x'^UBt t<^v\ 

[016 2.] 

m-^u '^-mwmmi(7)mmmiz-y^^xii. m-^v ^-mmmmm'^m 
mmtizmti:immmti^mm^ti. m^zm&^tihhcox'm^^i)^. -t^ya-^'- 

, ;s-3-^-. xri^-. T-f 'yTn-:?-. n-;l/3-^'-. 
[0 163] 

s/i. :i^V'?-iM^mm^^mmmm^z-:)\^xmm^-$ti^i^<^xim^^i}K m 

tu\ mtmmmmt(^immi,z-:>\,^xi>. mm&^tiihcoxii^MK mm 
mizm:::tmw:tt. mmcr>Pf.^mmm>mizm&^ti>. mmmmm 

[0164] 

^mm-^^^)^-\MWMmifma^fihmi{z-^'^^x\t. vmrnm. hWiM^^^ 
ii»«c7)MtLt:i3v^Tib. mmLtzmiiz^wm^m^^tiMmxhh. tti. mmm 
m'^m^vMmm<7ym (tittiftmrn) t,zm^L. ^ff)mzm^mmm^\ 
3X7cmBimt:mLtimz. zcommsm^^mM'^m^^nmMi^zm^hi 

imm^Xi^B:^\ ::com^<r>m^mUblXii. ;KUTh77;P:tnx-^py (PT 

FE) coi^-h. hi^^immi:yym'¥'^u^-y^<Dm^\m.itz:^'y:^M'¥^m 

[0165] 

^^m<m^nMMmmnmm^zm^xii. mm^u'W^zm&^tih ; t ^tic^ 
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[0166] 
[0 167] 

imhmm^mx'h^. fit tit. m) m-if^y^^-^-^-TOFi^^j-x. so 

i^U-X. E-TEK^tl?X?-d<y^7c^X'5:i:3&«fflV^^>^Ll,, ^^fctTfi. ftliC 

{±. --F;WN°yf-as ^^N°y7}^>H^s '^^-^^-i^'x-y h^N°yf-a. 

\\ Liit:>mmzi6\^x. m\,zmmmm\^ti^. mmm.^m\-^tz'mk-i 

mh\m.imMt^.im\'^tzwmzi.i>-7'v vyfrn^^^^dtimt L<m\^^ii^. mz 

[0168] 

wmmzmmmh^htihwmwmmm^^fz^^. mmmtLxn. t°vT^ 

ymmmi^^tm^s^tih. ^tj&^-ct,. PAN^mwm¥mu\ -mi^z. p 

<\^t^^x%h, ^mz<\-^mm^^mtz^^z\i^mim<nmtm.\t2, 500 
'cmT>i«t<. 2, ooox^mTj&^ioffitv^, 

[0 169] 

^^^(Di&Tm<tiMz^om.m.. 7\^<mmmm-tfz^mmm^. m^m 

[0 17 0] 

^m^cm^mmmsm'^mfs ide-by-sid emm^Lx\^hm^. 

[0171] 

^i/y (PTFE) . x^77;^3^-ox^^>'-^:^f^f7;^:t^xf•^y^tfi^f^l^ (FE 
P) . xh97;U:tnxf-i/y-y\°-7;U:tor;l^^;ut'::i;Px-f-/^itS-^ft (PFA 
) . f-h57;l/?rnxf-py-x^^yitfi^^ (ETFE) . ;KU7"/'fl:f:iUTy ( 
PVDF) . #'y7-y'ft;t":::;KPVF) . ;Ky nn h U 7;i^^rnxf-i/y ( CTF E 
) . tg^-fbt^Ux^^y. mmtr^')T^'}u-V')}V^ ;K'JT^"Jo:ibU;K *fUx 
Xr/l^. ;K'Jr5b\ ;K'Jx^i/y. *rij7°ot:^y^i:*W^tgt'$>S. iix^^O^ 
#Sttl»<7)4i"Ci). PTFE. FEP. PFA. ETFE. PVDF. PVF. CTF 
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[0172] 

[0173] 

[0 174] 
[0 175] 

imm<r>m^nM^^. tzturnvMrn.^^ (me a) tisv^i,*!^. a^^™?® 

[0 176] 

immm^f-mmm^^zii \ ^x . nmmmh h \ Amwmm t •mmmm^-^x m 
«ffiis-&#: (MEA) }:.-fm.<n^mm\m\<zm^^fii>i^<^xnti:\\ ^^^yvrvx 
i.zi^-^^t'fh MmtL\^tK ^(om.'^mii. m'^^'mm.<DW.^ . mm 
. wmm^^^m^^zk y)mm.ttiui.\\ a^. ma^. ox:~i so-c. b 

^j(41 Okgf/cm2~80kgf/cm2 t^MtL\^. 
[0 177] 

if%m<m'it^'mmi. m^<^'m%it^w.\zmm^mx%h . mui. «mm. 7k 
^mmmmmzmi^znt t < n^^hfit « 

[0 178] 

\^h<DX'hh. m\<Z. a^«fg. A-y^y. PDA (Personal Digital 
Assistant) ti:Km^m^. Jf«^0^«. Sffl^. A'x. h^vi^^i: 

[0 179] 
[^M] 

[0 180] 

<s9sm wm5m> 
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mmmf ( d s c ) mi^zx dsaj^. m^^mmm^ 2 o°c(D7Kiz 1 2mmimuzm 
t^i^. (Gp ) ^S!lStT^l.r;^s-^3-^^^ifcT;^5-'^Am^lB 

(Gw) ^ijsL. m-hi^zDscm&^mmLfz. iisasrn^-5A{±. sia3&^^>-3 

COD SCmmi}^(:>Tm<m^ ( n 1 > ^ffi-^-C^VPiJ'^MWf iCSe ( n 2 ) ^ffi-oT 

(n3) 

[0181] 

[iC4] 



[0 182] 

[15:5] 



[0 183] 
[iC6] 



dt 

mAH{T) 



(n1) 



-.^r (n2) 



FfV=F/-H^/-r;c {n3) 

[0184] 

iiT-\ wf . wf c. wnii5Xxmu±mmmmmMm^(^yii^mAX'h^ 

. m{4|gi^KffM*. dq/dtttDSCc7)^S5gi/i!^-f;l<. A H 0 {4T 0 T'COgfijgX y 
^;^t°-. T0{iA';l/^7l<cOSI;;^T-S)l.„ =Sr*3. D SCi!l^f^t^&Wt4^flMN$=5r 

wmmm^^MR ( g d > m^itz. ^mmmA (m){i m=Gd-Gp 

i: t^. (Wt ) {i Wt=(Gw-Gd)/m t^. 

[0 18 5] 

[0 186] 

DSC^a:TA InstrumentsttM" DSC QlOO" 
f-:^^mm:M]y'J-^-i"^y^-W TRC-THADAP-DSC" 
aiJ^mKffl: - 50'C~5T: 

■ iAKlE : *<OiluS ( 0 . 0°CiDj;tmi»^*7 9. 7cal/g) 

[0 187] 
M2. 

<7)}i^^ y^A Xifm^^^O) 1 0 0 fflcf 9 0 mPXtti^ lOOjJL m^m<r)^^\i. . ( a ) h 

i^t. m-^mimux'%^j:\^^. i5Xxfm'i}m<DY^^y^^xifi^w^a)iQQm 
*9 ompxiAn um^m(r)^\i. ( a) t ( b ) ifimm.mz^\,zm.t o-^-^tv^s 
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[0 188] 

M3. m^f-mmmti^mmm^f-i^m-^t'dt^cDmM ^ 
nmm imQ. is) -iim-'Q-'mLtdk. AQ'cx'2AmmMm^ikLxmM.mm.L 
Qnmm.Lfz. TFA>r«y^'assriNS(No. 2) ^m^^xprn^-of^. p^m^z 

mmznLxmvmzT-^mmt^^tstm'^Lfz. .rco^^sr b;i/xy. n 

[0 189] 

II»J1 : 

( 1 ) ]«ii-^«M«M^o-fm 

X;W;}^>"fbKU 7 x.:=.VyX)Vy 4 YT^lVt^y {XjVt^ymW&^W. : 2 mm o 1 /g ) 
N, ^-i^yi^)Vt^)VJ^r^Y (DMF) t^j»t. 2 0 (M- 

Al) -^Wz. S:P^'^3-->'i^J^'J3-yaMf-b77>^S/f-^'y5 gtCO. 01 

nmpmmm^L. m^\,zx3Q^fmnL. i!^wm%^yY.-^mi (m-bd ^ 

(M-Al ) &1 Ogg^Kt. {M.--BI) ^0. 5KWMLfZ. Z.<^m^mM 

1 0%. iLfii 2/zmco7t buy^"97^-tij: ^^LfzmiLtfzmii^^^h^' 
u-f s 1 0 Q'cx'3o^mimhM'i^^mm%mwmLtz. mmt i 

mmmudm. m'm^zi^\,zut^'^'>x\^tz. t-i^Lff^m^wmmimms 
(^■mvm'M.Ltzm^. mm=?--k^AX'\^i^. tiiM3<mmx'm-m^ (ms^ 
i^) \imm^zrx2vym'&-^^Lx\^^j:t>->tz. ttzmMi<^-nm\.ziihb. 

(SI) 0^a7j<»*{i4 2%. ifcjt ( S 2 ) m-m^-^mtA 3%T'fc-?^, 
[0 19 0] 

( 2 ) m^rn'mmm 

m^MZ-^ v V L , ^ifflt: 1 m o 1 / 1 ^ ^ /-JWmWL^ 0 . 2 m 1 /m i n T« L 

. i> a^nffit^^m^ 5 om 1 /m i nfmL/t, y~)mmiwm^tifc:mn,fp 
cny ^ j-}vm.-kmm.m>fz. Morn h y^m.\mw,zw^^i^x-isn&m-^\^ 

[0191] 

( 3 ) 

M*l»l^'nxSW:2 0%*.°Uxh7 7;l-:tnxf-lx>' (PTFE) 
7KM^l^^T'5Jt<7)*). PTFE^2 0%-^tf;^'-#>7"9>yi7:^tS[M?:MI. M^fC€ 

hr J -Ymmmmmk'^i^. mM\^xTj~Ynm:. ±fz. v t^mt-Tf-y}:.-^ 
7 Ai^ywmh-^tihtiv- YW^m.^mL. mmvxi]V~^rWkvm\.f^. 

[0 19 2] 

(4) 'mm.-^'^m.-(s%^^^'mmwmmm\!zmm 
ffisig (2 ) (^m'fs^-mmvM^. BuiBis ( 3 ) x:m.Ui.r j~YnMhfiv~Y 

«ffit-«LJDiir^X-rSii:fM«S1i-&#: (ME A) Sr#ML3t. iiOMEA^X 

Y u^mm.^MzWi-r j~Ym\z3 o%^ ^7-;w7iQf v- Kfut^^msr 

»StTMEA|Ftf^ff-5fc, fFii{4MEAtC®«M?re£t. -e^^B^comffiSrilSt^^^ « 

8S^jiim!ip§-i^«E*n (^^vm^ztsih-t'm^^'^-yfz. ^m%Ax-(^wsoins. 
(Tfrn^-hhtsihiiK mm\(rmi=fwmm^miy^fzm^Kayysi)^-^i' ^-^yx i 
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im^mitzMEA {mmmmi ) iom;'! (mw/cm2 > -ci . 4^. 
-^M (wh) f i. 9i§<7)m^^Lm.fifzmt^^ix\^ti. 

[0 193] 

mmmmi 

mifz. mmm i (4) t mmz L-cfpii^ff ^ tz , 

[0194] 

^tyiiim^mttzMEAimmmmi) x'oni:^ imw/cm^ )X'o. '4m 

, x^.;U=Jir*-§« (Wh) -CO. 7^0fflt*»SK$>5r*^o;t, CicoS^J-i^mjS^fiHalEM 

. ( S 1) (^^«**^{42 2%, ise ( S 2 ) iO^«7j<-^^r*{45 1 %Xh->fz, 
[0 195] 
J:k^^JSM3 

HjIS^J 1 t:fcv^T WCjK'J 7 x-^y:^;!^^ -f 2 0 %D MF^tof^ 

WEA^imL. mmLfz. zm^^mmmm%m2<nijm\,zj:y) . %^mm,ii 
i.if%fW^%mxmmLfzm^. mM.mzi^-'^zmt^-^-^x^^fz. tfz^<^m%=f-nM 
'mmm.3mmxm'&Lfzm^. mmm'rr^^^A.x\-^fz. ttzMsaywrnxm-m 
% {mm'j^^) \±m>mi<zruYyBM^^^Lx\^tci'-yfz. tfzmimi<^i:mz 
xht.m^isi) mm-ymmis 8%. c s 2 ) m^w^^t^mt 1 sxxh 
-^fz. Mwrnmrn-im^EAMfy ^i[y\ 1 imim^uzinEA (jtis^wi ) 

JcOai^ (mW/cm2 ) -CI. Ifl. X:^;PdE?_^S (Wh ) 1 . im^OffiL^^^ 
[0 196] 

UWSi 1 t^iJV^-cx/l/^^y-fb^fJ 7i-k>'x;i/7 Kx;i/*>'c7)2 0%DMF?M«oft 
;bO(:U^Sa^^r*fU^SH (Uyi!«^S: 2mmo 1/g) C7)2 0%DMF^?g^ 
ffifflt. Tb97'h^>'^^y<7)f^*>'9HTh9^ vi^-y-yvy^mi'fh\:mtmm 
lfc|5iat:LTi«3i-^«ftl«Jit5J:t/="MEA^f^L. IPiit5t, ClOlS^^^^mSfmM 

fEM2c7)^ai:j;'9. %^mmiiixfmFtmmxwm^^~rz^it^. mMmm-i^z^^^t 

O^oTV^/i. i^>:C:^0l§:JJ'^«»«{4miBM3co*'a-C«L>tMfts ll?S«^^^2r# 

V^^*^^yi. ili^BoiBM lc7):6^t3j;l. ^ ( S l ) c7):^<i7KM^(46 0%. ^ ( 
S 2 ) «0>r:a*-^^r*{i:4 9%Xh->tz, 
[0 197] 

^MM3 

HWJ 1 tcfci^T x;k7l^ yit-r^ y 7 X yx;i/7 ^ y 2 0 %D m FJglgcoft 

i:)0i-X;kJj^y'fk*.°Ui/'7xy^>'7*X7r-lr> (X;l/4-^yK*^^S : 1. 5mmo 1 
/g) cO2 0%DMFm^^1£fflt. jKU-^SKM^ffifflL^V^lJt^Ri^SfiMlfcil^ 

. tfzMsaimmrmm'^ {mmm'i}^) \im'»Mzrv2hyBmm:^Lx\-^^j:t--> 
tz. ttzmmm 1 m&i>zx i,t.w^{si) <7)r-m^Amii4 9%. ic^ ( s 2 ) o 

yfmi^^mi4 8%Xh'ofz. *SI»j3cOMEA{4-:h7>f:tyi 1 7li^figfflUv:M 
EA (mmmmi) X'Omtl (mW/cm2.) -ei . 5^. x:^vU^-^fi (Wh) -c 
1. 9^cO«^^^L/i, 
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[0 198] 

mmm4 

mmm l t:i5i^-rx;i/;^y^li*.°U 7x-i/>'x;u:7 >f Hx;P*yco2 o%DMFmm(r>it 

i5'9t::*X:f^yig»#W*°U7x~l/yX;l-7^ F (X)UtsymmmM: Immo l/g 
t-:iijT>7;P*7^ KO^?L»*r^«effl1--&U^Hi^SSMl fc|5|«l:LTft^^mP« 

miizxi t.m^isi) <7)yfm&.mm i%.m^{s2) <?)^m*^w*{i5 5 

[0199] 

mmm 5 

mtmii^zisux xjit^yit^T'Uy :c=^uyxiiy ^ ]^x)Ut^ycn2 0%DMFmmcoit 

h^l/Z:/!}}Vt^yMM-^^t°Uy:L-UyX/l'y^ H (;^;P4t>lta^^^ : Immo l/g 

tm2coifmzx^. mmmMiiXx/mmmx-mxti^^. mmmz^i>zut 

A^X^^tz. tfzmtm 1 iO:&&t:: i S . it^ ( s i ) (?)^«***{44 0 is^ ( s 

2 ) cor^'m-^^mi2 3%xh-ofz. 

[0 2 0 0] 

^•9tc:;^;Wrf^>®«-^*Jl^U7x-;wrabVWTSF {;^;^#>^«^K: Immo 1/ 
g ) CO 2 0 %D M F?M^ffiffl-tSI':Ji^Mi»W 5 mz IX mj^'fnM^'^m^^ 

EA^:mi.muz. z m^^mmnmim 2 coifmz x 0 . mmumi^ x r/ 
mmmmx-mtiiim. n^wi^j^-t^Mto^-^-cv^/s, tfzz<7)m^vmwii 
mm3<Dmx'm^ii-zm^. »s^^^^Tv^/^. * ^iuiem 1 (Dumi^zx s t 

. ^ ( S 1) (Dy[^mM.mit4 2%.m:{S2) 0^<S*^W*{44 3%'CS)'5/t, 
[0201] 

mmil,zii\>^X'rhyy'h^i^i-^y<^ith^^zi^^--}VKy¥y2stTy\:^^ V 

'y^^- h>;;KAiBN) 0. 02g ^:mMt^mmmmm 1 1 mm^z ix ^^^m 
mmiiXWEAij^mL. mmbtz. ;im^'f-vmMmmM2<D:fjmzx'o. % 
^mmx-mmhtzm^. Mto^-^tv^^, tfz^m'it^nm'mimmscD-mx 
^'M.Lfzm^. ^1i^^^^^#^Tv^f^. tfzM.3<r)mLxm^mi (^iii^i^) 

MS^fc7°n b y\mm:^LX\^-^j:t)-'^tz. ttzmt^ 1 <7):^St:i 6 fc . it^ ( S 1 ) 

m^wmm\iA 3%.m^{s2) m>wY.mmi3 s%xh-^fz. *^st^j7coM 
EAi^ii-y ^^yiiim^mLtzuEK {mmmi) iotB^j (mw/cm2 > 

X'l . 4f§. x^;l/^-^a (Wh) XI. 7mi7)ffi^75L5to 
[0202] 

U xjvii-^y ( x;i.7^y^»l=^ : 2 mm o i / g ) &ffiffl-r§m^'h{4^»J 1 1 W^^z t 
•C®^i-^SB«)it3j;?/MEA^f^ML. mmhtz. icoS^^^««l«Ji:H>jlEM2^:^ffi 

, tfz^<m^^nm'mmtm3mmxm'M.Lfzi^^. ^«^^^■#^•c•v^/^„ s 
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ttimMm 1 coumizx ^t.m^isi) (Dyfrn^mm 5%. mis 2) coT-m 

ittmmmmi) J: DIH:^ (mW/cm2 > t-l . 4^. x:^;U^-^* (Wh) X'l . 
[02 03] 

mm 9 

mWM 1 {:t5 V y-fk^ u 7 x - 1/ y >f F y^M l 0 g coVth D 

ysa®^ : 2mmo 1 /g ) g i:mtimimmm 1 fciBiatcLTs^^m 
^mimx-miLfd^^. mto^-^Tv^^. ttz:im'ft=f-nM'm±mm3(rym.x' 

mzruVy\mm^LX\^^£t^-itz. tfzmm^icnrjrmzkht. it^ (SI ) 

c7)^m7K**{44 i%.m:{s2) cnyc-m7V.t:^m\i3i%x'h->fz. ifmmm9ayM. 

EA\i±y^^yi nm^mLfzMEK i^mmi) iOtb:'? (mW/cm2 ) 
•C-l . 8fg. x;t-;l^=5f-W* (Wh) -CI . 9MfiOffl?:^L3t, 
[0204] 
ll»J10 

xy^i^>>-^h=^i-i^7y^i : m'^vtii>(7)-^mmthmY\±mmihnm^zLx 

lS^^^«»«^*3J;t/"MEA^#ML. fFtft^^o ;<7)^^v^«MM{iBuiBM2co:^r)Sti 
, J; V'€i"mMT-|S^ L/::|g|l , WS.m^zi'^-i.zm t^^->X\-^fz. 

tfzz<m^=fmmmi-mm3mmx'm'MLtzm^. ^^fl^^^^#^•el^/s, tit 
U3a>wm'm^mi imm%=F) \tmmzruhym^^^Lx\^-^j:i}^'ytz. t 
fzmzM 1 coijmi>zi I. i: . ^ ( s 1 ) (D^m^Mmm 2%.m:{s2) o^«7j< 

^^mHAAXXh-^t:, ^^mmi 0<^MEAit-j'y^::^yi 1 7ji2:igfflL^ME A 
(J:b^»fi(i^Jl) iOaJ:'] (mW/cm2 ) X'l . 6^. x:^;P^-^ft (Wh) "CI . 

[0 2 0 5] 

mmmi i 

( 1 ) XJlMt7i^V7x~]yyt^i^}^<^'^^ 

YPX-IOOL) (lOOg) &j?nn;^;l/A (lOOOg) jf#t 
^r*>/i>^pnx;W4^yS (3 4mL) ^n'-^KKimrUz. mTm'^m^x-3oj^Tm 

. SW^0X;l^*y'(l:4tU7x::^^y>r^>'K^f#f^. (X;P*y^aW«: 3. Ommo 

1/g) 

( 2 ) i«^^«JB«licO« 

ffIB ( 1) x-ntzy^jiTT^y-it^i^v y j:-uyyi-^i^}^iN , N-v^-^;i/T-febr5 Ft: 
» L 2 0 mM%mm ( m - a 2 ) ^f#7t , ^wki^ x/i^x^k^ ^-as fx 7 x y -jiaw 

x*i°iir>'tflH "Xt°3-b8 2 7" (0. 5g) fcit/ (M-A2) (10g)?riM-&L 
TJ;<^t;t. c:co?gSr;i{f7X^t^^xht, 100°C. S^SMt-Cl^^^^m 

mmm^mttz. musoumTh-ytz. ^ff)m^mmmitmm2coiTmizx^ 
. mmMma^x/n'f-immx'mmLfzm^. mwrnizi^izmt^^-ox^^fz. ttz 

( 3 ) ft^^^«fti«Mcor n b y\^mmM\'^& 

;|l:4«n:M«m'fl:#a!lS>'XxAHAG50 1 0 (HZ-300 0 5 0V lOA P 
owe r Unit, HZ-3000 Automatic Polarizatio 
n System) *3 J:tXx^X7|lII&i^ti-yn «y ^^mmmm^ ( F r e q u e 
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ncy Response A n a 1 y z e r ) 5 0 1 0 ^figffl 2^STS«fi^ 

mvt Lfz. ->ryrMim ommms. MS: 1 0-3 ommnmcomm^^ti. ^yr 
*) ^mmLfz. mmmyrm<^mmtmmi>z^ mnz^mz^^-o^yrmc^M^ 

[0 2 0 6] 

mizixi-y^^yi 1 711 (r^^^ym) corrjhymmmm^bt:. 

m4coXd^j:'t^umi,z^yrjmim^. -IjCO-^^MzaWK^Xti. m^co-^Mzlil 

M^^y-juTmrnAtifz. 2 0'aziy\-^xmij<o-^}\^^imbfc. mm, 2s#rHii5 
^ (Gc-20 1 0) -caiisLSftLJt, ^yy<7)mni)^^M.m^. mmmhti^cD 

[0207] 

mmizLxi-y^tyi 1 im (r^^^^aM) <^m^. . 

( 5 ) ^«7|<fi^Pfci;V^m7j<-&*^ 
fflBM 1 <7)1fmi/Z Lfzifi-)Xi^^tz. 

( 6 ) 

MIB ( 2 ) Tlf -^v:©4^i^«B^)i{4rn b y^^^JiO . 0 8 5 S/c m-C$> 0 . "i^y 

^^y" m(^r'ovy\mm (o. 08 5s/cm) tnmx'h-^fi. 

[0208] 

i^mi?aX^-^-?~{48 4nmo l/cm -^^-C'^O. i-y^tyil imo. 7 
[0 2 0 9] 

mm 9%. ^«7K#^*{4 1 8%Tfc-5!t, 

( 7 ) fPii 

MiE ( 2 ) (Dm^f-mmmm^^x. mmi ( 4 ) cDimizx m^m^^ (me 

A) fc'J:VW4«?fi^f«tlPfflt:t, 
[02 10] 

mm (2) (Dm'-^mmwmimmLtiMEAcoififii-y ^:^y 1 1 7^^£ffltfv:ME a 

( m^tS^J 1 ) i D aS:b ( mW/c m 2 ) T' 1 . 0^g. x:^;Pdf-^fi ( Wh ) 1 . 
[02 11] 

mmmi2 

( 1 ) m^VMMmcom 

"xea'-h82 7" 07&»i9'5t::?A-fl:i^x;l^x*f^i/aMbU7xy-;l/x^yax;if^ 

i^^ii "xt°3- M 0 3 2 H 6 0 " im^^fzmammm ii ( 2 ) t iai«tc ixm^^ 
mmmmi:^itz. m±7 5 juLmxh-^fz. zcom^^mmmmnm^coifm^zj: 

i:z z ff)m^vMMimm 3 (r>imxn& ttzm^. ^mi^'f-^^A.x^ -^tz , 

( 2 ) i«^«jS«li^ottSg 

r^hyimm. m\^^:^^~-><-. ^m^mmmx/r-mTi^^^miimmmi 1 (3 
) - ( 5 ) cD-jomx-smitz, Hfris ( 1 ) Ti#/sft4i-^«»«ll«o7°aby'f^«{40 . 

070S/cmT$)'9, :^7^:tyl 1 7 H^OT n b Me^JS ( 0 . 08 5 S/c m) 

mmmxh-ytz. 

[02 12] 

^f^M^?nX?r-^'^'-{46 0nmo l/cm-^^T'^feD. -^7 ^ 11 7JgcOO . 5 
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[0 2 13] 

( 3 ) mm^-^mm. m 

BBie ( 1 ) m^^mmmm^^x. mmmi ( 4 ) (oi^mzx mvmm^ (me 

A) mvmmm^:minmLtz. 

[0 2 14] 

immmmi ) iotti:^ (mw/cm2) -ci. le. ^i^^jv^-m (wh) x-i . 

[0215] 

mmi3 

fi^' V ^ u x-t;1'X-t^I'^^ by(PEEK) (3. Og) "kmWM ( l 

5 0m 1 ) ^mm^^. mwi^j:ti^^^^x4nmKm^:'^7'yi'z. n^tir^^E^-^m^ 

( 2 ) S^^^ «jB«Ji<7)#M 

x~^>i^hy^m^^t:miimmmi 1(2) mmi^zLxm'&^mmmimLti, 

( 3 ) n^=f-mmm(m^ 

ruVy\mB.. MP^'nX^-yN'-. ^<fcKa$i3j:tPF«?J<-^*^{i*WJl 1 (3 

) ~ ( 5 ) c73^r^TiisL^. BtriB { 1) 'c%tzm^nm'm<^r'ovymmto . 

OSOS/cm-CfcO. ^7'f3fyi 1 yUcornhM^^ (0. 085S/cm) i: 
[0 2 16] 

i^Mm^X:t-^^'-{i■^7>f^yl ITMCOO. 6 5^ ( 7 8 nmo 1 /cm ■ ^) 

[02 17] 

WJca*{± 4 1%, ^}«7i<#^*{4 4 5 -5 , 

(4) fpfii 

MiB ( 2 ) (D-m^f-nmrnm^^x. mmi ( 4 ) <o-mi,zi, mmmmw (me 
A) feitAMm^ii&^tfFiiLfc. 

[02 18] 

fria ( 2 ) ^■m'^^^mmm.-^mLtzm'EAmti^i'y 4:^y 1 1 7SrigfflL:^cMEA 
{immmmi ) j; d^^] (mw/cm2 > -ei . ng, x:t.;i/^-^* (wh) ti . 
4 m<7ym^ Lm.ivk?m.t^ t-c v . 

[02 19] 
»fi01Jl4. 

( 1 ) m^m^'mnm: 

"xt°r?-h82 7" (r>i}^h^\,z-mA'x^\Lxy J~)vym\yym.:t. 

TT^^i^mm "BPEFG" ■km\^tz\mmmm\ 1(2) k.nm.i<zLxm'/^'?mwm^ 
m:Lfz. mmn 5 jjix^xh-^fz. ^ff^m^mmmimm2<7}ijm\zi^y) . 

=f-mMmimm 3 cry-mxm^ Lfzm^. ^i«^sr#^t•■v , 

( 2 ) iSii^m)»«iicotttE 
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) - ( 5 ) coij^Tm^uz, ffifs ( 1 ) T'l^tzm^^mmnmrtihyimmiio . 

O7 5S/cmT'«>0. >(^y\ 1 im(DruYy\m^{0. 085S/cm) t 
[022 0 ] 

*^«4^n:^^-yS-H4^7^^yM£7)0. 6 5^ ( 7 8 nmo 1 /cm ■ 
[0221] 

( 3 ) mmm^mm. mm 

friE ( 1) (m%^'m''mm\^x. mmi {A)ffym.\,z2;^mwm^ (me 
A) i5i.^mf-mm:imLmLfz. 

[022 2] 

HiifB ( 1) O^S^^m^Jl$-firat:tMEAi?):6-*«-^7^^y 1 l T^figfflU^MEA 
(mHJIt^Jl ) J: "O^-n (mW/cm2 ) Tl . 2^, x:t.;Wd?^-^M (Wh) Tl . 

[0 2 2 3] 

mmm 1 5 

( 1 ) m^nM'm<7i\m 

"Xh°3-h8 2 7" cO3&>;b0fc. 1, yi^'-f yS^T^— h ( 0 . 15g). 

:*rurntvyi/U3-;K^5^410 00) (0. 3 0g) fci^f/'J-feUy (cP. 0 
5g) j&^/i>=5r-?.M^^fflv^^fife(4IISfe^Jl 1(2) fcPimcLTft^^ttW^liSrf^SI 

o 8 0 /X mf* -itz. ^ (Ty-m^^^-mmmimm 2 i o . mmm. 

mmmm 3 t/ii^*. ^lis^Ji-^ sr^^•c■•v , 

( 2 ) m^mmwrn'm 

ruvymm. mA^r3x^-}^-. yfm.A^iii.mm.%^m,tmmm\ 1 (3 
) ~ ( 5 ) c7):^stiii^Lf^. MIS ( 1) •c^l;ti^^«jB^Jlc?)ro hy^SJio . 

075 S/cmt^^D. ■:h7>fJi->'l 1 7]ic7)rn hy^^ ( 0 . 08 5S/cm) t 
[02 24] 

t^C»4^'nX:t-^S--{i:^7^^yi l 7llcr)0. 60^ (7 2nmo 1/cm -^i-) 
[0 2 2 5] 

^^7j<S*(45 5%. :i^<S7j<-^^$(i4 0%T'«)-?:^, 
( 3 ) IFii 

fris (1 ) c^]S^^^««M&fflv^T. ^wji ( 4 ) ffym^zi: mwm^w (me 
A) hiiifwrnm^L^mLtz. 

[0226] 

ME ( 1 ) cOm^«jS«M^^£fflt^MEAiO:^*S:h7^:ty 1 1 7^figfflUv!MEA 

{]mmmmi ) ioaj:*] (mw/cm2 ) -ci. 2^. x:tvi^^-^i (wh) t-i . 

5 ft coffl^S^ Uf ilf^#tt^* LT V , 
[02 27] 

HSfiMie 

( 1 ) 7° n h vmwm u ^-c^m 

[0228] 
Utl4} 
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9 



[0229] 

^S^i'U'^ASSg. th'p^yyi Ig. 4, 4' - (9H-7;l':t^y-9-^ Ur 
y) b-X7iy-;P3 5g. *3j:t/4. 4' -i;7;l'jj-nO'V7xyy4 4 g^rfflV^T 
. N-^^;Wt°nUFy (NMP) ff. 16 0\:TS-^^=ff-5fc, ;4<-Cttai^. ^fico^ 
±IS^ (Tl ) t^$til.;KUv-^^WWf 

[0 2 3 01 

EiS. g*|?fflmT-CBriiajK'Jv-10g?:^'nn*;l'At^jg$-a::t1^. ^L<MifL 

^7°nbyfe#tt;KUV-iOX;U7}sy^«^iS{4. 7m^^X*)2. 6mmo l/gfS) 
( 2 ) iS^^SB^M^ofisS 

Mi2 ( 1 ) •cli'bti/ir n b yim^4^ u ^-^ . N , N - i^y f-;i/r-fe b r 5 F 2 0 a 

AXmrnt Ltz. ( l Og) t5j;U:Wl:S^x;Ux;K^i^aMt'X7xy-;l^AS 

xd^^^-fflli "xh-n-h8 2 7" (0. 5g) ^M^LXX<m^Ltz. :icomi:^'y 

-7«f u;-*.v.-7 K 1 in nor- QitfeHB-hnafci •5':^-a.zz.'g&fts/e?iw*..tfcS(it Hswt+o /i 
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«:^aT« Lfz^%. is^ift^^^ . 

( 3 ) H^JH^^JS'KMiOtttb 

11 ( 3 ) ~ ( 5 ) co^-ST-aiJg&^T-oJ^c. MIB ( 1 ) flf^^S^^mSM'^:?" 
nhyg#«{40. O9OS/cmTS)0. ^ 1 1 7JSi07°n hyfe^S ( 0 . 
08 5S/cm) fc{i{?|S|^T'$>-?^:, 

[02 3 1] 

17^^00. 22fl (2 6nmo 1/cm ■^) 

[0232] 

fflE ( 2 ) cO]i^^i^«»«]l^fflV^T. ^01J1 ( 4 ) j: DlSm^lS^ (ME 

A ) a i:xfmMmmm\.mm . 

[0233] 

MIB ( 2) i0lS4)-^«SI«{i^flMt^MEAi0:^r*^-:^7'f:ty 1 1 7^^£fflU.:MEA 
(m^M^Jl ) iOffi:'^ (mW/cm2 ) -ci. 9^g. X:t^;l.^-^fi (Wh) t'2. 

[0234] 
^MM17 

( 1 ) ^^yT}V^^'yY(7^twyV.^^ 

mi/^^3-riy/i^U3-y^tMTb77>^>^f-^y5gtz0. 0 1NlSiN<^Sr 
(2) 

;^°uxf-^'yx;^;^yK-^^ U'^A (t/i-hu 2 o%*?i?gi 0 gic:. ( 1 ) *c 

#Stfv:Jll7i<45-jitl& 0 . 5 EWMLtz. ^(^mm^^'^y^UhliZ^^^ b 1 1 0 0°CT- 

\m%m3<D-mtm.Lfzm.. ^mi--k'^A.wz. 

( 3 ) iiii-^m»^iottig 

11(3)^(5) <^:^-aT«&ifo^, luia ( 1 ) -^^^iS^migKii^^r 

PhyS«;S{±0. 13S/cm-CS>-?/i. 
[0235] 

^!tM^5'^;?.^j--y^'-{4:^7'f^yl 17^^00. 80^ (96nmo 1/cm-^) 

[0236] 

( 4 ) K«ffis-ir*^o#s. mm 

frIE ( 2 ) «ft^^^«»«M^fflV^T, ^»J1 ( 4 ) OUtti^-^f*: (ME 

A) ^i,tfmmm:^hmmLtz. 

[0237] 

tulE ( 2 ) ^?);S^^1ijS«Ji^ffifflt^MEAcO:fr*i-:h7 1 1 7 ^mhtzUEK 

{mmmi ) ii'om^ (mw/cm2 > -ci . 2^. au^^jv^-mm (wh) -ei . 
2f§cofg^s^L. mifzmt^^Lx^^tz. 

[0 2 3 8] 
IISSM18 

( 1 ) m9t^mmmm. mmmm 
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17(3) mmi,zwmit~ib^^. ruhymmmao. iss/cmTh-otz. 

[0 2 3 9] 

ttzmmi^^ViX^-Ji-iii-y ^:^yi 17li«0. 7 6^ ( 9 l nmo l /cm - ij^) 
[0240] 
[024 1] 

mmm 19 

( 1 ) m^i'mmmmm. mm^mm 

mLtz. :i(m'rt=f-mmmm2ffym\,zi:y). 3t¥wt^t5J:tA'€^«^Tti 

xm'^Lfzm^. ^mm'^=f--^%A.x'\^tz. :L<Dm<r>^^mmi7 o) mwizn 
mLfzb^b.rxivy^m\tQ. i^s/cmxh-otz. 

[0242] 

*^^m^^:^X>^■w^'-{4■:^7>f^Vl lim>0. 7 5^ ( 9 0 nmo l /cm • 4)-) 

[0243] 

^<m7mm\i 6 6%, '^^^^mt 3 s %t?> o ^ , 

[0 244] 
^S6^J2 0 

( 1 ) «^«)S«0-fm. Mtttlc^fPfi 

7 ^ ^•x;^7 1 yxmmmmL. rm* i o%. ?Lf5 1 2//m£7)7 * h u y of-^Mt 

ji^f^^L/to ^<nm=f-nMmmim2mm^zi.^ . ^mmhXT/wfm&M 
xmmuzm^. m'^mzm-\,zut^^-yx\^tz. tii:i<m'^wmmtmm3<7) 

[0245] 

^mco'&m^mm^ii o) tmkmmLfzb^^. ruvymmiio. oso 

S/cmT-S)-3;^^o 
[0 24 6] 

S/t»4^0X:t-^S--{i-^7'f:tyi 1 7I1CD0. 6 2^ ( 7 4 nmo 1 /c m • i)-) 
[0 24 7] 

mmm 2 1 

( 1 ) ft^^^msfficofm. iitttgc7)fp« 

mmmv^mfmmx-wmLtzm^. mm^zi^-\>z^t'o^'ox\-^tz. ttzzm^ 
T9MmmmM 3 <r)umx'fim ttz^^. mm^T^^^x\ ^tz , 

[0248] 

iK^mcommmmii o) kmrnmrnttzt^i^. r^Jhymmmm. 1 1 5 

S/cmT*-?/to 
[0249] 

ttzmm^'axt~^^~lii'y^:tyi 17JKt00. 92^g(l lOnmo l/cm-^ 
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[0250] 
[025 1] 

mmm2 2 

mmm 20 1 mmi,z ixm^mmmntz. ^com^^mmmimm 2 c^if^mzx 0 

[0 2 5 2] 

immmmmmi7 o) tmrnizmbtib:!^. ruvymmm. 095 

S/cmT-fco/to 
[02 53] 

il^mi5'nX^-A'-{i-^7'f*yi 17Jic00. 8 3fg(100nmo 
[0254] 

^a7K»*{46 8%. ^«7K#**«i5 8%t:'35)o-t. 
[0 2 5 5] 
Mfi^J2 3 

( 1 ) m^F-mmmms m^mmm 

. zm-^'fmmMi±miM2<7)mizx'o. mmmisxi/m^^mmx-mLtzm 

[02 56] 

z comcomi^mmm 17 o) t nm^zm uzt^^.r^h yiiMmit 0.12s 

[025 7 ] 

iLf«4i?n;?.;r-A-{4:?-7'f^yi 17)ic?)0. 7^ (84nmo 1/cm-^) f 
[0258] 

^«*ft*{44 3%. yr-mi^mi4 3%xh-^tz. 

[0259] 

IISS01J2 4 

( 1 ) m^mmmmm. m^mmm 

xh^^yrnbv^fx (3-h'Jp<b^i^i^u;krnbvi/) :^-^yt'xt^xt^^-hcr> 
Mymmmmtm^ 3 g t;-ri.j'm{i»W2 3 1 isi»fc tTs^^^«»«s:t#^c. ^ 
cDm-^=f-mMmmimM2CDmi<zx d . 7t¥MSMi5J;t^'«^«iT«^L!t^s*. 

[0260] 

r coM^ottti^nsfiM 1 7 ( 3 ) Lfzt:i^.rx3h ybMmii 0.10s 

/cmX'h-ofz^ 
[02 6 1] 

tf^M^'n;^^-A-{S-^7^:tyi 17I1C00. 6M (72nmo l/cm--^) X' 
[0 2 6 2] 
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[02 63] 

mmm2 5 

mm 11(1) mw.z^^Ltz. 

[0 2 64] 

MX;P;^y€*°U7x~l/y^^i^K^N, N->''^f-;l'r-lrhT5b' (DMAc) \,zm 

ML. 2 0S*%IMtUc, 

(2) 4-^yx>'S^u^^;^i^U;^^o-^)3^ 

Mxmmm. «f ^S^J ^ V"M*^'x#A^^fiii.^c 200mLZ^yn77X3t;.4- 
^yT>'S (:S:^'fLBr[:*. 4 8. 4 8g) SrAti^c, 77X3^*?§ic?xftM*^"x^ 

^AL^#L=5:3&^^>^^-9-^^^Wi^'i^9ify (39. OSg. 0. 242mol)S:JgT 
y^-r;{?"x&i6uait^>&^'^>. 1 0 0rT-*<;6B#raH]£§-tt7t. R)E^'4'c7)Ma{±^fl? 
(70. 9 g ) ^*feSBM#:i: LT#;t, (;^'X^'nME9 6 . 8%) 

( 3 ) 5 - b u ^ h^v-^-u jv^y^ym h y u/i-io-^fiS 
?rFn-hfcJ:t^^M^Mi.:t3 0 0 mLZ7P77X3tch Y^W^^y (S:^ 

^bfin:^. 3 5. 5 0g) ixfifz. ^ h\.zmm^WK7\m!i mwmxM. i. 3 

mg) ^2-rnAV-;K0. 2mL) tcff /&^t/tJ§?l^tni./i« ?ilTn-bfc4-^ 
yr^-^b U^^;l^xU;l/ (50. 0 6 g ) ^Aii. M?a-C«L^;{)^-^>?iSTtf^. 

1 5t f^BMffi t ^ « MBE^^t: J; 0 HM 1 5 - h U ^ h ^ >- U ^ b U ^ 
^;Pi/U;K32. 2 g ) ^fcfeSBMftfc L-C#^^, (X/:x^oMS9 6. 8%) 

(4) ^>yyit-^mcoMyK-^m 

(4 a) GelestttMl, 6 - t'X ( h h^^f v-i^U/P) ( 1 . 35 g 

) t:o'CT-iMSM (0. 6 8g) ^mML. mmzx3o^mmni. m^nmyii 

[0265] 

(4b) mi{3)X''^ti5-y-vpi}'^i^'^V)\^y^ymhv^i'jw^vjv {1. 

0 g ) {:0"CT1 Migit ( 0 . 3 7 g ) ^»L. mmzX 3 O^rajiif L. iEfe^BJcO 

( 5 ) i^^^^msi^Mtfo-f^M 

tria (4a) iJcfciA' (4b) C7)jp7j<^j-mt5j;?/fflfia ( i ) <DX)Ut^yiu°v 7:^:^1^ y 

jT^i^KDMAc^ (19. 5g)S:M^t:t, ^(Dm^^ym^^Z^^^hL. 1 
0 0 . 3 BlSJDi^ LT ft4J-^«jg«Jl^fm Ltl . Mi 1 8 0 // m-C-fe -5 « ^ COS 

( 6 ) m^i'mmmmff^m^ms 

zcomff)m&immmi7 (3) tmrnizwrnttib:!^. rahymmmnsoms/ 

cmX'ii-^fz, 
[0 2 6 6] 

tf^ji^^!'^;^^-^^'-{i^7>f:tyl 1 7)1^00. 6 5^ ( 7 8 nmo 1 /cm • 3» 
[0 2 6 7] 

^<«7j<**(±6 8%. ^«7K-^^*{45 6%-C&-9/i, 

( 7 ) mmmm^mwm. mm 

MiB ( 5 ) offi^^^«»«ji^fflv^-c. mmmi ( 4 ) tomt J; mmmm-^i^ (me 
A ) jo xx/fmmm^m: inm ttz , 



(46) 



#^2005-19055 (P2005-19055A) 



[02 68] 

(immmn ) ioai^ (mw/cm2 > x-i . im. x:tvk^-^* (wh) t-i . 

[0269] 

^W2 6 

(1) 3-7T^K^U;^f■;^i/y;^«-^)5ic 

MgfiJ^iP^. mtmmiiJ:r/mm:^':^mxmmi /s2oomLH7P75^3t:. 3- 

r^y^ (T/l-FU vf-. 5 0. Og) ^:Xiitz. 7 7Xr2Sr*?S(:a(tgS^XS:»A 
tM?Pt'5r>&»'^^^^f^^^l^i^>7-if> (4 6. 9g) ^^STL-Tt. a-fel^H^H^^Wtilt^ 

*i/j>. 1 0 o°c-c-i^5iitp^RjsES-frf^. E^5?Ktfcoiga{i{3i:^fcmb. "^m&com 
-r^y^h u^^;ui-u;i' (67. 8 g ) ^mmm.m txnti. {:^xi^mm 

95. 1%) 

?iTo-hcBJ:lX^^&fili.^3 0 0 mLH7P77X3fc3 -:/T>'i!h U^^/l-i^ 

U;K 5 0 . 0 g ) ^XtLfz. S /^(:iMke^^7KMl!i (Sl3tMliIII. 1 7mg ) S- 
2-7°n^NV-;W (0. 4mL) tcJgA^ t«S^aP;t/-Co ?iTn-M:bUp<b^i^>' 

7^(38. 8 g ) iMitz. ^ynyy^^mmmnxi%&bmnt^j:ti^i^m o 

x^i2m.8 7. 1 % ) ( 3 ) iyyyit-^mcoMyk^m 

(3 a) GelestaSl, 6 {h^J ?< h^i^i^V ^l) ^^^y ( 1 ■ 35 g 

) izo'cx'iMumio. 6 8g) mtwL. MMLizxso'&rmni. *»md* 

[0270] 

(3b) HUfS ( 2 ) tlt^C 5 - b b^>'S^U;W7'^'y^h V^i-J]^i^VfV (1.0 
g ) t O'CT- 1 MJgi^ ( 0 . 4 0 g ) ^mSP t. M?atT 3 O^J-^Mif ISfe^BJcOjD 

(4) m^^mmMm<7)m: 

fflB ( 3 a ) i3J:t^- ( 3 b ) c7)jn7K^^|f!f5oi3 12(1) coxiUt^yit^U 7 x 

-P^jj-dfi^HDMAcjivg ( 1 9. 5g) Sr^g-^Uc, ;c7)M*X^7^«±i:^^X h 
10 or. 31l#r^«tT^4H^«j}?Wli^f^SgL^. JiJ¥{il80Atm-C?)o:t, 

zm^^mmMitmm2co-mizx'o. ^^mi^xx/m^mmTmL^^M 

, ^®Wfc±^-WMtO^-oTv^fc, ^^^coK4)-^«»«{iHulBM3co:^S-rfJSL:t 

( 5 ) m^^mmMmcT^^mmm 

:i<7)m(mmt:mmmi7 o) bmmi>zmmLtii:;i^. rtihymmuT 9 ms/ 

c mTS) D-^7 >f :ty 11 7 fc |B|^T$>-o^. 
[02 7 1] 

tfzmf-\^^:^t~->'<~lii'y ^ -^y I 1 7M^OO. 7 1^ (8 5nmo 1/cm • ^) 
-C-S)'9 . mA^nXyt-^i-mm^tlX^^fz. 
[0 2 7 2] 

^^7Kft*{4 4 7%. ^«7j<#W*{4 5 0 %-e$) -5 ^ . 

( 6 ) m 

Mie ( 4 ) HJiMl ( 4 ) <?)*^l:J; OMUffilt^* (ME 

A) toXv^mAmm^^Lmmbtz. 

[0273] 
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frlE (4) cOa3]^^«fil^Jl^«ffltf^MEAc7):Srj&>'-^7'f:tyi 1 T^fi^ffltitME A 
{tmmmmi) X'OlHtl (mW/cm2 > T1 . im. x:t>/l^dt^-W* (Wh) T'l . 

[0274] 

mmm2 7 

(1) ^-yy^t-^mmmm 

(la) Ge 1 estttSl, 6-h'X ( h h^i^i^U;!^) (1. 35 g 

) 0 VX- 1 MiSM ( 0 . 6 8 g ) ^^JP L . ^ffltCT 3 0 ^mUn I . ilfeMHJOjllTK 

[0275] 

(lb) 5^ ( K 1 ) -Zm^tlhit^m ( T7-V>y ^XttM. 1 . 0 g ) Orr 1 MM 

M ( 0 . 4 0 g ) ^msDt. M^tiT3 o^^fiiff t. m&^n(7)ii\t^mmmti, 

[0 2 7 6] 
[-fbl 5] 



[0 2 7 7] 

( 2 ) m^'f-mmmcom 

IfriB ( 1 a) iSiZ/ ( 1 b ) c7)jD7jciM!|!ril*3i:t/'*]!i6<^Jl 2 ( 1 ) iOX/l^T^y^C^KU 7a: 
rH/y^^v-HDMAcJM (19. 5g) iU-^lfz. ZCDmiAyXM±iz^^^h 
L. lOO'C. 3B#rBMtTl«^^^€«IMM^f^Mt5t« )lWJil8 5^m-f&ofc« 

^C0li0tttg^||;l^?ljl7 (3) fciaimtfHitJtfci^. rnh>'^^{±7 6mS/ 
[0278] 

*^Mm^X:t->'^'Hi■t7-fJ^-yl 17M«00. 6 5^ ( 7 8 nmo 1 /c m ■ 4J-) 
[02 79] 

^«7j<*^«5 3%. >P<«7j<^:t*{i5 2%-CS>-^^, 

(4) ji«s^^#:iO'ffM. mm 

BolB ( 2 ) ^ft^i^mMM^fflv^-c. HSfefinji ( 4 ) io:^rStc<J: OMmnia^ (me 
A) isxr/mmm^mimuz. 

[0280] 

Ifria ( 2 ) itzMEAcom^i-y ^^y\\i SrSffl l^^^me a 

(Jrb^Hlit^Jl ) I'O^-h (mW/cm2 ) Tl . Ifg. x:t-.;P^-^M (Wh ) -C'l . 
[0281] 

( 1 ) i^^WL^i^^jD^^i-jS 

(la) Gelest^tMl. 6 - ( b h^i^-^U/l^) ^^-^-^ ( 1 • 35 g 

) \z 0 °CT- 1 Mi^K ( 0 . 6 8 g ) ^mni. mmzx 3 o-^mmni. mmmmyi^ 

[0282] 

(lb) ^ (K2) T^Sill.-fl:-^ (Ge 1 e s tftM. 0. 74g) t>J;VDMA 
c (0. 74 g) *^^=5r-SM3 0'CT-lMSK (0. 24 g) &^DL. S?at:T3 0 
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[0283] 
[^tl 6] 



SiClg (K2) 



[0284] 

( 2 ) m'f-mmKm<^^m 

mm (la) ioxx/ (lb) coMmmmi3Xx/mmmi 2 ( d co^fuMt^^jy:^ 

-uy^^i^vDMAcmm (19. 5g) ^M-^u^. 

L 1 0 o^c. 3 mmMmixm^mmmm^muz, mii. i95m mX'$>^ti. 

( 3 ) S^WWll^ottlgfHi 

nmmmmmmii (3) tisim^iHit/si:.!^. rnby^SJiSTms/ 

[0 2 8 5] 

t«f4^?^XJ^--^S'-{^-^7^^yl ITMcOO. 80fg (96nmo l/cm •^) 
[0286] 

^)«7KM$« 5 4%. ^«7i<^W*{4 5 4 -5 ^ o 

( 4 ) mwmi^mf^u. nm 

Htrie ( 2 ) cos^^^mMSM^fflv^-c. mmmi ( 4 ) co:^t: J; rnvmrn^^ (me 
A ) *5 xx/mmm&^m Lwm ttz , 

[0287] 

(i:b«fe^Jl) (mW/cm2) Tl. 1^. X:^;P^-^*(Wh)-Cl. 

[0288] 

mmm2 9 

( 1 ) X/k^y-fk^^UX-T/I^X-x/W^bycD-^^ 

t'i^M/^yi^XttSgjKUx-Tyl-x-r/l^^rhy (PEEK) (3. 0g)S:lim(l 
5 0m 1 ) tfti^WS^t. mnL^J:ifii^m§rC4Bm.mt:'^-yf^. ^hfitzm.'^m^ 

T;^x-x;^^ b yVi%fz. M^^^w^^-fbiKUx-r^i^x-r^u^r h y ^ d m a c t-jiji? 

L, 2omM.%mmhLfz. 

( 2 ) y'fIi^i|^5<7)jD*^jS 

(2a) GelestittJl, ( b h^x>^U;W) -^^-T^- ( 1 • 35 g 

) \ZO'CX' 1 MigM ( 0 . 6 8 g ) -kWML. m§AzX 3 O^P^Mtf *feSBH«0jD7K 



[0289] 

(2b) ^ {K3)X-mtlhit-^m (Ge 1 e s tttM. 0. 80 g) tSit/DMA 

c (0. SOS) f)^hti:mmkzQ'cx'iwm.{o. 2a&) ^WML.mWizx3o 

[0290] 
[^kl7] 
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-Si(0Et)3 (K3) 



[0291] 

( 3 ) m^mmmmm 

mlB ( 2 a ) iu^' ( 2 b ) coM7mmmt5X-(/mi ( l ) <DX)lt^yitt°V:r.~7-}Vx. 
-T;^^^^DMAc^g|g ( 1 9. 5g)iM'^lfz. ^<y)m^:^yxm±iz^^^hL 

. 10 or, 3mmMmixm^^mm9M^:<muz. mmi±2 0 4 umTh-otz. ^ 

(4) iS^^«»«JlcOtttglM 

zc^mcom^immmn (3) tiii^it^t^fc^^. rahy'^SJiTyms/ 

c m-C-$) 0 ^ :t>' 1 1 7 i: ISimg-rS)-?^, 
[0 2 92] 

ttiim^tiX:^-.>-\-iii'y^:i-yi 17ISCO0. 81^ (97nmo l/cm-:J)-) 
[0293] 

^<S7j<S^(i4 8%, ^«*#**{±5 l%TS>-3:^. 

( 5 ) mm 

MIS ( 3 ) Hfl^ijl ( 4 ) c7):^r^l::J; (ME 

A) )5xx/immmt:mLmuz, 

[0 2 94] 

fife ( 3 ) c7)]S^^^«|«^^^gfflL!tME Ai7):^*i-f7 ^ :ty 1 1 7 ^^ffl t/^ME A 
(it«Wl ) i Dtii^ (mW/cm2 ) fl . 1^. x^s;^df•_^^: (Wh) "CI . 

[0295] 
IIJfiii^J3 0 

( 1 ) i^Mt-^mcrtin^am 

(la) Gelestiagl. 6 -b'X ( h'J^ b^i^i^U^U) ^^if^- (1 . 3 5g 

) t:o°cf 1 Mjg^ ( 0 . 6 8 g ) ^mmi. m&i,zx s o-i^mtmi. m^McotuyK 

mmmtz. 

[029 6 ] 

(lb) E 1 e c t r och imi c a Acta, Vol. 45, 1 377-1 
3 8 3 (2000) iZtmiO-mX-^mifz 3-h UX h i^i^ lJ;^r^y^°>'X;^;^- 

;i/^nUK(o. 9 7g) ^3J;^/■i^■x^^y^5'■';3-;^i^'^f•;^x«-r;^ (0. 97g) 
p^^j:mm^zo'cx 1 MS® ( 0 . 3 2 g ) immt. mu^zx 3 o:»-iajiif l. jn^K 

( 2 ) m6^^mmm(^m 
MiB ( 1 a ) fcit/- ( 1 b ) coMymmmmifmmmi 2 n) ox;k:^y^i:*;°u 7x 

-Uy^^i^YDMAcmW. (19. 5g) ^i^-^L/to ico?KSr;^'7;^ffi±t:^^X h 
L. 1 0 or. 3B§PB»XTft^^^«JS«!l&f^SU^, Mil 9 SumX-h-ytz. 

zcom'f-mmmmBM2coijmi,zx*). mmmi^xx/mmwrnxwrnLm^ 
. mwMzm-izMt^^'ox\>^fz. tfz;im^^mmmmmM3mmxm^uz 
iss. mm^'¥■i^^x•\.^fz. 

( 3 ) i«^^«»«Mc7)ft|gfp« 

<! c?)Jlc7)tttg^SI5ft^J 1 7 ( 3 ) i: tIPtt Ltzbil^.rnh yfe^^ti 8 8 m S / 

cmX'h*)i'y ^^y 117 tmnmx'h'yfz. 

[0 2 9 7] 

i/i^P^'nX^-AHS^y^^-yi 1711^7)0. 8 5fe(102nmo l/cm-^ 

)x$>^. mA^'^x^-j^-t^mi^tix^^fz. 



(50) 



#gg2005-19055(P2005-19055A) 



[02 98] 

( 4 ) K««a^i^co#». iptf 

iriB ( 2 ) (r>-m^wmm:Wi\^x. mm\ (4 ) cD^rat^j: oMSfliis^f*: (me 
A) iiX^mmmkm^Mmuz. 

[0299] 

MIE ( 2 ) iOS^^^mftTO^ffifflUcMEAiO:^*J-t7>f 1 1 T^iSfflUviMEA 
(i:bKII»Jl ) i'3tti:'3 (mW/cm2 ) . Ifig, X^;l^df-^S (Wh) T'l . 

[030 0 ] 

( 1 ) i^yy-it-^mmyH^m 

(la) Ge 1 estitSSh';?. ( 3 - b Ux^df ;PrPt^;P) (2. 47 g 

) t=0°CT-l MtgS ( 0 . 3 7 g ) ^»L. ^iatlT3 O^^HiSif JlI*^M»!Bj2rf# 



(lb) ^ (K2) Ta^ixS^l:^ (Ge 1 estm 0. 74g) HXV^DUA 

c (0. 74g) 3{i»^>55rS?§?gt30x:TiMigi! (0. 24g) ^muiiu. ^iat-t:3 0 

[0302] 
[^lil8] 



[0303] 

( 2 ) iS:J^^«S?^Mc^-f^m 

lulB ( 1 a) iiXXf (lb) c7)Sn7j<^^8|!rHfcJ;t^'ll»Jl 2(1) cOX}VMt^V7:c 
:i^y3j-^vHDMAc?i?l (19. 5 g) ^c7)?SSr;^7X«±t^^X h 

L. lOO'C. 3^rHMLrS^i-i^«J»«)iS:^$gUv!« Jl*{il9 5;um-C-a5'5^c. 

m^^mmmmm 2 ^o:^r^^: i 0 . mmmi^^r/m'i'mMX'mi tm^ 

( 3 ) m^mmmmcommm 

^ c?)Kc7)tt||^||][i|0!| 1 7 ( 3 ) i: IBiat^fpfiffi Ltzk;i^. 7'n h yfe#E{± 8 2 m S / 
cmTh'Oi-y^:^yi 1 7 fcUgJ^TS)-:)^. 
[0304] 

^;'^M^^^o^^->'^'-^4-^:7^3i■yl 17)100. 7 5^ ( 9 0 nmo l /cm ■ ^) 
[0305] 

^m7j<»^{±6 3%. ^<i7j<^*${45 8%-C&-5/i. 

(4) ii«ffiit^#:ofm. mm 

mm (2) m^i'nmwmm^^x. mmmi ( 4 ) co:^^t i onmsa^^^ (me 

[03 06] 

friB ( 2 ) (Dm^^^mmMm^mLtzMEAa^ut-i-y ^^yin ^i^mttzMEA 
iimmmmi) x^omti (mw/cm2 ) x-i . im. x^.;p^--^fi (wh) n . 

[0307] 
*S*i<51l3 2 



[03 0 1] 



o 




ci-s- 
o 



(51) 
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( 1 ) x)Ut^yitt°v:r.~TJ\^3i-TfVX)]^:r^y(7)^^ 

ts^Jj:.~7-}UX.~T}VX)Vt^y ( 3 . 0 g ) imWiM (15 0ml) ffMI^-fr. MW 
l^x^-^m^-^-ABrnm^'if-yti. t#feti,3ta^ll^^fi«OX-r;l-^fcSAL. fife 

^x;i^*yrft;^Ux-f ;i^x-x;i^x;i^:4^y?:DMAct:^St. 2 OSji%^Mi: L-J'i: 

(2) '^yy^\:-^m<^M7iij^M 

(2a) GelestttMl. 6 - ( f b^i/i/U;P) ^.^^f^ ( 1 - 35 g 

) i=o°c-c i Mis® ( 0 . 6 8 g ) mmt. mmzxsomimi. mmm<^M7ii 

[0 3 08] 

(2b) 5^ {K3)Tm^flt^t-^ (Ge 1 e s t^lM. 0. 80 g) feit/DMA 
c (0. BOg) 3&>/i>^rl.?iMt30°CT'lMJS^ (0. 24 g) M»at3T3 0 

[0 3 09] 
[4kl9] 



[03 10] 
( 3 ) 

mrlS ( 2 a ) tJit;^ (2b) iOjil7]c^j»!|^j*3J:tmiB ( 1 ) c7)x;l.*Wt;KUx-5^;i.x 
-r;^:^;^5^^>'DMAc^?g (19. 5g) trM^tJt, ico?g^;y9:^«±t:^^xb 

10 or. 3miimixm^mm«mt:mLfz.miii9 6MmX'h^fz. 

( 4 ) m^mMMm(D^mwm 

i coM^ottig^^si^j 1 7 ( 3 ) i: mmi/zmm uttz-h. rn h yf^^aji 7 4 m S / 

c m-C^ -f Ji-y 1 1 7 i: laiSS-Cfc-?^, 
[03 11] 

^^^M^^;^:t->^'H4■:^7'f^yl 17llcO0. 79^ (95nmo l/cm-45-) 
[03 12] 

( 5 ) mwmkmm:. m& 

miE ( 3 ) co^i^^i^msf^M^fflv^T. ( 4 ) co:6^tij: mwim^ (me 

A) i3J:t/»4«-a!>&^«LiP«L^, 
[0313] 

MIS ( 3 ) C0ft^^^€»«M^«fflL?tMEA(0::fr*^'-^7^^y 1 1 7^«gfflt/:!MEA 
(JttS?»fe^Jl ) i Dffi^ (mW/cm2 ) T'l . 1^. (Wh) "CI . 

5 ft coffin* tffiilfc#tt^ * L-C V . 
[03 14] 

»fiM3 3 

( 1 ) 'yxyw.^^mnymm 

(la) GelestaSl, ( h b^i^^U/k) ^^-9"^ ( 1 . 35g 

) \>Z 0 °CT- 1 Mig^ ( 0 . 6 8 g ) &^JD ^iSHT 3 04i-^Jitf L. iEfe^BMp^Jc 

[03 15] 




(52) 
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(lb) Th7-f yrne;l^h'X (3-hU^b^i^>-'J;l/TntVP) ^^yt'x-^x 

Ti^^^-bd. og) i:o°c-ciMigi! (1. og) ^»t. ^atrso^ramtft 

ma la) ioit/' (lb) c7)jD7ic^«fcj;l':m^Jl 6 ( 1 ) Xl^^titzrnhym 
^5KU7-iON, N-i^^f-;l/T-fehr5K2 0ai%?tM ( 1 9. 5g)^ig-^t/i 
, iO?g&>{f7X:K±fc^^XbL. lOO-C. 3i^^MLr]«4H-«)S®liSr#«t 

( 3 ) ]«ii-?mfl?^Ji<^« 

HMM 1 1 ( 3 ) ~ ( 5 ) (Dum-cm^^^-oti. liE ( 1) -c^^tift^j-^mis^iiior 

Phyf^^fiO. 090S/cmt*$>'9. -^7>f^^-yl 1 7JSc7)7°nhyf^S (0. 

0 8 5 s/cm) tmrnrnTh-ytz. 

[031 6 ] 

*^^MP^nX^-A-{4^7^^yi 17^^7)0. 2 1fg (2 5nmo 1/cm-^) 
[03 17] 

file ( 2 ) cOff^^^SSSM^fflv^T, SS^Ml ( 4 ) co:^t;J: (ME 

A) tiXifmfMmmmimmLfz. 

[0 3 18] 

friE ( 2 ) m^=fmmmmmifzMEA(7)i]^^i'y ^ ii 7 ^^fflLfcME a 

(JtK^t?"Jl ) XDiHtl (niW/cm2 ) ^2. 1^. J:.:^^)^^-^^ (Wh) ^'3 . 

0 ^coffi^^ vmtifz'm^^ l-Z\^fz. 

[03 19] 

mmm3 4 

( 1 ) m^mmmmcoim 

mtmie (1) x'ni^titzruhymmm'v^-i. n, N->>•;=<^;^r^^7s^' 

2 Ofi*%^f?Si: Itz. zcomm ( 1 0 g ) fcJ;t;:Wb^x;Px.i?dri/aMt:"x7xy- 
/l/A^x^K^^-tSII "xt°n-h8 2 7" (0. 5 s) t:m-^LXX<tmLfz. 

( 2 ) w&<Dm 

^*«^'nx»W:2 0%#'UTh97;W^axf-ixy (PTFE) ^M^fflvvTSI 

7jcMa*^f -^^^ccT)*,, PT F E & 2 0 X^m-y^yy'y ^^^icM^rmi. ^)^LT« 
m&M'timLfz. Pt-RuS^^;&-^Cyi;MIS ( 1 ) <7)mm^}'^ 

( 3 ) nm^S'&ftco'f^M 

usi^ij 16(2) x-^i^^titzm^^mmnm^. mm (2) T-#»L;tTy-K«iii:;^ 

y-H-»6iT5^LJPi^7VX-r^C:fcT']ll|®?S^ (MEA) ^:mLtz. 

{4) mmmm^mmm 

BfflB ( 3 ) COME A^fflV^Tjif4«m^fmtP«U^, 
[03 20] 

frlE ( 3 ) (DMEAcoM^i-y ^ 1 1 7 ^ffiffl l/cme a (JtS^Jft^J 1 ) J; D 

(mW/cm2 ) T-1 . 8fg. X;t-«;l-^'-Wa (Wh) T'2. 7 M^7)ffl^^^ Lm/C:#tt 
[0321] 

mmmm4 
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( 1 ) mi'MMMmmj^ 

#a 2001-50463 e^^kmcommm i coijmi,zm'oX'j^~}VKy-^ymm^fV' 

[0322] 

( 2 ) m'?-nm'm<^m. 

mm 11 {3)^(5) ff}i5mrrm^m->fz, mia ( i) x-'^nim^^'smr 

uVyimmiO. 0 90S/cm-C$>'5. -^7^3j-yil7lic7)7°nbM^.S (0. 

o8 5s/cm) mmx-h-yit, 

[0 3 23] 

a^cM^^J'nXjj— A'-{i-^7'f Jfyi 1 711(01 . 82m (2 18nmo 1/cm • ^ 
[0 3 24] 

^«7i<M*«2 8%. ^m*#*^{i5 8%T*>-:>yt, 
[0325] 
Jt!SIISI^J5 

{ 1 ) m=Fvm'mm^ 

mmmmb , 103. 4 1 A^mm<rmmi<^-m\,z%->x:^}Vii^y^-!rs')y:^- 
i'yt^i^vt^v\L-Vfyyju:^y^ Y<^W.-^mim iti , 

[0326] 

( 2 ) rS^^HP-MM^Otttb 

^tfil^ij 11 ( 3 ) ~ ( 5 ) (Tymx-m^^n-^ti. filB ( 1) •c#;^^«4J-^«)»«Jior 
nhyisWio. 1 os/cmTJbO. -^7>f:tyll TJiiornb^e^^ (0. 0 

8 5S/cm) l.:i±T^)'5^. 
[0 3 27] 

il^M^S^i5'^X5^-->'^'-{±■t7^Jryl 17]ic7)l. 71m (205nmo 
[0328] 

:i^m7lc**J43 6%, 5f:3UK^^${±5 4%T'35)'o;^Co 
[0329] 
IIM^J3 5 

( 1 ) rx:}hymm.^U'?-com 

[0330] 
[^b2 0] 



(54) 



#ffi2005-19055 (P2005-19055A) 



g 




[03 3 1 ] 

^K;^?U'>A3 5g. 4, 4' - (^^-r^/pjj-p-f yrpe'jT'y) x7iy-;P3 4 

g. 4, 4' - (9H-7;P:tl/y-9— f Ux>) t'^i?^V-;P3 8 g . t3j:t^4, 
4' -i>"7;l^?rnKyy7xyy4 4s&fflv^T. N-;'<^;Uh°nUb'y (NMP) 

1 6 0 °ct-a-&^ff -3 « yK-c-mmik. ^mco^ ^ y-ji^x-mtti ^ t -cffiM^tf v\ 

±1555; (T2) T-s^§iil.;KUv-&S»mc#;^v:. 

[0332] 

mi^L. a*»BimTT'luiBiKU-7-l Og&^'nD*;l^At:vf)B§-ii:5tf*. ^L<Ji#t 
=Sr*>%i?nn:;?.;P5^yi!14mL^>9)o<i9jgTL. S^^^RJES-t^/i. afeM^M'J 
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-5 /to 

( 2 ) m'FmmvMmm 

MIB ( 1 ) Xl^^tlfzr'a h yfK»tt*° U . N , N - i^^ ^;WT-b h T 5 F 2 0 fi 
A%mmb Ltz. ( l O § ) J;ti^-:*clS;?^'x^rsx?;PaM7;P:t^yMx;K^3/ 

itii"BPEF-G" (0. 5g) ^i^^Lxx<mftfz. ^m^^ym±i>^^^ 
xhL. ioo°c. smMmixm^^mmwm^mitz, ji¥{i2 4 0//m-c-fco 

IS*. mmmizi^-izmt^^-^x\'^fz. ttz:i(r>m^^wmimmi3coijmx'm^ 

Lfz^^. mmm^^i:^/.x^^tz. 

( 3 ) s4i-^«M«lcottig 

HJfi^J 11 ( 3 ) ~ ( 5 ) c^:^T«IS^ff-53t, BtflB ( 1) Tl#fcS^i-i^«il®li^or 
uhyismmio. 08 5s/cm-c^5'3. -^y-f^ryi 1 TlScorohy^K^jg (0. 

08 5S/cm) tmWX'h-^fz. 
[03 33] 

*^^ra^n;?.jr-^^"Hi:^7^^yi 1 imcOO. 2 1^ (2 5nmo 1 /cm 

T-$>o . mi^^^^-j-^-mmti^^^t^-^fz. 

[0334] 

[03 3 5] 

mmmse 

( 1 ) ^'^yit-^mMymm 

Geiestil^i, 6-t'x (hu^h^i^i^u;i^)^df-t>' (1. 3 5g)t;:ox:-c 

1 MISS ( 0 . 6 8 g ) ^mmt. mmzx 3 o^^ni. m^m(DM7ii^m^n 

fz. 

( 2 ) 

^tiM3 5(1) X'%hfifzrx:tVymm')'^--^. N, N-i^'^f-yl^T-fehTS b' 

2 ommxmmh uz. ^<^mm ( 1 0 g ) jDj;y:"i?ia ( 1 ) <r)ny\^%mm ( 1 g ) 2r?i 

^Ltz. icO?i^;97Xfe±i3^-vXbL. 10 or. 3l§PHljD^fCiS:b^^W?KMS: 
ftSt^c, Wmi2A0unyXh'^fz. ^c?)«^)^«jS«{4B5IBM2«^:^tCj:0. 

( 3 ) mi^mmmmmm 

mmm 11 ( 3 ) - ( 5 ) (Di^rnxm^^n-^tz. friB ( 1 ) Tit;t«^^^mm)ii^r 

nhyfS^jKfiO. 0 83S/cmT-$>D. -Ty^tyil 7Mc7)7°n h (0. 
08 5S/cm) i:{5{f|S|^-C^-5:fe. 
[0 3 3 6] 

ttzmm^'OX^-J^-iii-y ^ :^y 1 limcOO. 3 2^ (3 8nmo 1/cm-^^) 
X$)y). m\^vX:^~J<'-COmiti^±^i)^'^-f^, 
[03 37] 

r-mymmas 1 yf^mis^mm ixx-h'o. ^m^<m\^mx±%t!-'oi:z. 

[03 38] 

ifwmi-^x. wruhymmhmm^ux:^^j^-m±Ltzm'if=FmMm^ 

^iiiixm^^^mmmmt. ■m^=f-^'mmmmbLxn^-y]. ax;ts;u 

^-mm^mmh:i t mmx 

hh. 

mw mmm'jf^wmcmnmmxh s . 

[H2 ] -imm side-by-side mmwf^-mm.<mwmmx-hh . 
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[03 ] :^WM<7^mj^=FnMMt:m^f^ side-by-sid e«jtM«?fi«^®ir 

1 : ^?LgP 

2 : 

4 : li^«g|5 

6 : ruhyim^ 

7 -.mm 

8 : f-y7v^ m^^nmMm 
1 0 : mf^ 

1 1 : 

12 : ^^j-)vmm 
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(51)Int.C1.7 FI 

H 0 1 M 8/10 

mBiMm\ii 1 Ti 1 # 1 ^ ni^mi^-mwmmn 

F:?-A(##) 4J002 AAOOX AA03W AA05W GQOO GC102 
5G301 CDOl CEOl 

5H026 M08 BB08 CX04 EEll EE18 EE19 HH05 
5H027 AA08 



